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Thousands of Manufacturers Have Made 
These Three Savings on Line Shafting 


M ore than three million SBCSiF’ Self- Align- 
ing Ball Bearing Hangers are in world 
wide use today — in all industries serving under 
all conditions — and every one of them has paid 
dividends in the form of power, labor and lubri- 
cant saved! 

There’s nothing experimental about SCSIF 
Self-Aligning Ball Bearing Hangers. They’ve 


DEMONSTRATED their ability to pay for 
themselves not in a few isolated instances, but 
in thousands of installations and in less than 
two years’ time! 

Why not let us forward, free of charge, a 
certified survey of a typical fflCSlF installation, 
either in your industry or one closely related to 
it, made by an unbiased corps of engineers? 
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INDUSTRIES, INCORPORATED, 40 East 34th St^ New York, N* Y* 
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E thyl is the name of the “anti- 
knock” compound developed 
by General Motors Research 
Laboratories to make motor gasoline 
more efficient. 

Leading oil companies mix it with their 
gasoline at their refineries to form Ethyl 
Gasoline — the standard high compression 
fuel. 

There is less than a teaspoonful of 
KTUVL fluid in a gallon of Ethyl Gaso- 
line — but what a difference it makes! 

In cars of ordinary compression, 
KTHYL eliminates that "knock” and 
power loss as carbon forms — and turns 
the higher compression created by the 
carbon deposits into extra power. As for 
the new high compression cars, ETHYL 
made them possible! 

Ethyl Gasoline is now available 
throughout the United States and Canada 
at pumps bearing the ETHYL emblem. 
Ride with ETHYL today. 

ETHYL GASOLINE CORPORATION 

2.S Rroadway, New York City $6 Cfaurch St., Toronto, Ont., Can. 
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How civilized are we? 


“TT^HE extent to which the world has 
JL changed the laborer who uses his body 
into the workman who uses his head, is the 
index of dvilization.” 


So said Edward Everett Hale. 

Electridty is gradually substituting its untiring 
energy for muscular effort in every branch of 
industry; it needs only to be direaed by 
human intelligence. Its use is, therefore, a 
significant “index of dvilizatioiL” 

In the measure that America’s industrialists 
appredate and adopt the economic advantages 
of electric power, light, and heat, and keep in 
dosest touch with the rapid advance of all 
electrical applications, they advance the national 
standard of civilization and increase the revenue 
of their business. 

Perhaps the time will come when we can point 
to completely electrified industry as our answer 
to the question “How dvilized are we?" 



This civilizing process hss 
begun in homes as well as in 
htctories — but it has only be- 
gun. There are millions of 
dwellings in which there arc as 
yet no electric appliances to 
take the place of muscular 
work. The General Electric 
Company is devoting all its 
resources of researchand manu* 
iacture to the extension of elec- 
trical service in everyractivity of 
life. Its specialists will cooper- 
ate with you in the application 
of electricity to your needs. 


GENERAL ELECTRIC 
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Looking Ahead 
With the Editor 


Aristotle Dethroned 

W HEN Galileo, working for 1 5 cents a day as pro- 
fessor of mathematics at the University of Pisa, 
contended that heavy and light bodies fall at the same 
rate, the idea was hooted. Aristotle, preceptor of the 
age, had said otherwise. But Galileo persisted, proved 
his contention, and learned many other scientific truths. 
The outline of the progress of physics since then, to be 
published soon, makes a story as interesting as fiction. 

A Huge Hydro-electric Development 

I N an article to appear soon, a comprehensive descrip- 
tion will be given of the new hydro-electric plant on 
the Susquehanna River in Maryland. Its machinery 
for producing 878,000 horsepower represents the larg- 
est units ever installed in a single plant at one time. 
Several other features, some of which are the largest 
in the world, make this plant well worth study by prac- 
ticing engineers as well as students of engineering. 

The Museum Proves This Fish Story 

Z ANE GREY is not an ichthyologist; he is an angler 
of no little fame. But the catches he and his 
party have made in New Zealand waters are of interest 
to both the angler and the scientist. Mr. Grey is, first 
of all, a sportsman, but many specimens subdued by 
him with rod and line, are now on exhibition in the 
American Museum of Natural History. His article 
about his remarkable catches is ready for release. 

Taking the Next “Ship” to Mars 

A nother romance? Jules Verne or H. G. Wells? 

. Neither; the article which we shall present at an 
early date, concerns a physicist’s concept of a method 
for making a trip from the Earth to Mars. Laymen 
who read the manuscript scoffed, but several scientists 
pronounced this interplanetary flight practicable. The 
^‘flhip” is not a projectile, but a rocket, the details of 
which have been worked out scientifically. Coming soon. 

Chromium Plating 

S O great has been the interest in the process of 
chromium plating of metals during recent months 
that we have arranged to give you an article about it. 
Bunsen first obtained metallic chromium 76 years ago 
but its introduction as a commercial plating metal 
is of comparatively recent date. Even now, although 
many common products are chromium plated — 
especially where extreme hardness of surface is desir- 
able— the process is a difficult one requiring much study* 

Every Issue Fully Illustrated 

« The imlhdnformed man or woman is the one 
who progresses. Why not let the Scientific 
American bring to you the latest news of the scien* 
tific world in general? The cost is nominal — only 
four dollars for an entire year*s subscription. 



Among our 

Contributors 


D. T. MacDougal 

Dr. MacDougal, one 
of o\ft corresponding edi- 
tors, is a plant physio- 
logist who enjoys digging 
to the bottom of things. 
Out in the desert regions 
of Arizona, he puts trees 
through all sorts of meas- 
urements to ascertain, 
not merely how they 
grow, but why. He injects chemicals into 
cacti and watches the circulation of the sap. 
Incidentally, he keeps one eye on desert 
rubber, for his life work has been devoted to 
adapting desert plants to domestic life and 
adapting domestic plants to desert climates. 

Paul R. Heyl 

By now our readers are quite familiar 
with Dr. Heyl’s writing. At the United 
States Bureau of Standards he is usually 
concentrated on some problem indirectly 
vital to the world. He has something of 
a reputation as a popularizer of science; 
few scientists so ably understand and ex- 
plain difficulties that perplex the beginner. 

Harold J. Cook 

A university-trained geologist, Mr. Cook 
has two strings to his bow; he earns his 
living as a petroleum geologist, and makes 
fossil hunting his avocation. His bailiwick 
is the entire west. Some of the investiga- 
tions of geological discoveries which he has 
made for the editors, give promise of “prov- 
ing up” in evidence most precious to science. 

Charles P. Olivier 

Professor Olivier is an authority on 
meteors, his book entitled “Meteors” being 
the last word on that subject. He heads 
the American Meteor Society, which you 
may easily join. Next September he will 
assume the directorship of the Flower Ob- 
servatory of the University of Pennsylvania, 
located ,in the suburbs of Philadelphia. 

Henry Norris Russell 

Professor Russell, another of our corre- 
sponding editors, has been a contributor for 
27 years, during which time he has sent us 
regularly a monthly article on astronomy. 
His astronomical researches have won for 
him no less than four scientific medals. He 
is a membor of many scientific societies, 
Chairman of the Department of Astronomy 
of Princeton University, and is a Research 
Associate of Mount Wilson Observatory. 
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In the constantly expanding domain of machinery about which the progress of the human 
race centers, the influence of abrasives in industry is constantly widening. Abrasives are 
today outstanding factors in low cost and high rate of production of machinery and tools. 

The grinding machine and the grinding wheel perform countless precision machining opera- 
tions. 

The basic materials of the grinding wheel have been turned also to^ other uses, such as the 

manufacture of Refractories and Laboratory Ware, Non-Slip Floors and Porous Plates for sewage 
disposal. 
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Edward W* Berry 


P ROFESSOR EDWARD W. BERRY of 
Johns Hopkins University, whose article, 
*'How Old Are the Everlasting Hills,” 
starts on page 31, specializes in that par> 
ticular comer of the science of paleontology 
known as paleobptany, the study of the 
evolution of plant life by means of the 
fossil evidences of the rocks, although his 
university work deals mostly with the 
animal side of the subject. There are few 
paleontologists and far fewer paleobotanists 
— a mere handful, in fact, of these super- 
specialists^ Professor Berry has had an 
unusual career, for a scientii^; he began as a 


business man and newspaper man, having 
betm president and manager of the Passaic 
(New Jersey) News during eight years. 
However, he had leaned toward science 
even as a boy, having collected, according 
to local tradition, nearly all the fossils in 
Schoharie County, New York, his home 
county, before he was 18 years of age. 
After departing from newspaper work he 
won his way to full professorship in 
paleontology at Johns Hopkins, where it is 
frequently said by his students that he is a 
great teacher because he ^makes them 
think.” Here he is shoum in his laboratory. 




Captain George H. Wilkins 


C APTAIN WILKINS (who wears the cap; 

the other is his pilot, Lieutenant Eielson) 
literally leaped to world fame when he recently 
flew across the top of the world from Alaska to 
Spitsbergen in 2\ hours. Captain Wilkins is an 
Australian, Back of this epochal flight is a long 
period of service and training in exploration, first 
as second-in-command under the explorer Stef- 
anson in the arctic; then as second-in-command 
with the British Imperial Antarctic Expedition 


of 1920-21 ; later as naturalist with Shackleton in 
1921-22; and in 1928-25 as leader of an expedi- 
tion for the British Museum. His recent flight, 
together wilh evidence provided by some previ- 
ous deep soundings he made in the arctic, prac- 
tically destroys the force of the old Harris 
theory of a large arctic land mass and reinforces 
the Nansen theory that the arctic is a great, 
deep ocean basin, similar in this characteristic 
to those of the other great oceans of the world. 



juhtnt 


SCIENTIFIC AMERICAN 


9 



Mr, lluhhard of thr Bureau of Staudardu holding tn hiu 
right hand a model of the tetrahedral carbon atom. In 


front of him ih the diamond molecule irith itm ‘"interlocked'' 
atorrm of carbon the real reanon for the hardnemi of diair1ond» 




What Is An Atom? 

The Newest Concept of the Atom Is Known as the “Schrodinger” 
Atom. What Is Its Fundamental Nature? 

By PAUL R. HEYL, Ph.D. 


“TWANT to see an atom!” an- 
I nounced the visitor. 

I ”So do I!” replied the scien- 
tist to whose office the visitor had 
come. 

“But can’t you show me one?” pur- 
sued the visitor. “I thought the Bureau 
of Standards had the best of every- 
thing in the way of equipment — micro- 
scopes and all.” 

'The scientist shook hie head. 

“The best is not good enough for 
that. No one has ever seen an atom; 
none of us here hopes ever to see one. 
It is like the famous purple cow.” 

"Is that the case?” asked the visi- 
tor, disappointedly. 

“Yes. Their size is one reason why 
we cannot see them. It is a good 
microscope that will clearly define an 
object one hundred-thousandth of an 
inch in diameter; yet into a cube of this 
size one might easily pack^ a hundred 
million atoms. And even if" v/e had a 
sufficiently powerful microscope the 
atoms would not stand still long enough 


Physicist. United States Bureau of Standards 

for US to see what they look like.” 

“But then how have you found out 
all that you know about them?” 

“We know very little about them — 
not nearly as much as is commonly 
supposed. We do know their size 
roughly, within certain limits, and we 
know pretty well how they behave un- 
der all sorts of conditions; for the be- 
havior of atoms (and molecules) under 
different conditions is all that physical 
or chemical experiment can tell us; but 
as to what an atom looks like, we know 
nothing at all.” 

♦‘DUT, pardon me,” said the visitor, 

Ml “does not an atom resemble a 
miniature solar system?” 

“That was Bohr^s idea of its appear- 
ance, and a most useful and valuable 
concept it has been.” 

“So the Bohr atom is a *has been'?” 

The scientist smiled. 

“It never was entirely satisfactory, 
even to the inventor himself. It waii 
accepted provisionally- in fact, we 
may say tolerated for lack of a better.” 
“That is strange,” mused the visitor. 


“I never thought that the Bohr atom 
had any faults that is, any serious 
ones. I supposed from the way it was 
talked and written about that it was 
all right - a real scientific discovery.” 

“The Bohr atom had many good 
points. It was far and away ahead of 
anything that had ever been devised 
before, but it so happened that its good 
points were of such a nature as to lend 
themselves readily to popular exposi- 
tion, while its shortcomings were of a 
more difficult and technical character.” 

“But,” urged the visitor, “the Bohr 
atom is so in harmony with that part of 
the structure of Nature which is large 
enough for us to see — just like our 
planetary system. Is it not likely that 
the architecture of Nature is one from 
electron to star? I can hardly believe 
that it is not so. It is so beautiful that 
ft must be true!” 

The scientist smiled again, perhaps a 
little sadly. 

“If we could see the real plan of an 
atom, absolutely free from blemishes as 
it must be, it would be so true that 
nothing could be more beautiful.” 
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The visitor was silent for a few 
minutes. Then he said slowly: 

“There is something I do not under- 
stand. In speaking about the Bohr 
atom you have used the words ‘Bohr’s 
idea/ ‘inventor* and ‘devised.* Was it 
not a discovery?’* 

“No, I have used the plain English 
for it. The story of the Bohr atom is 
no departure from the history of all 
our past ideas about atoms. We learn 
by experiment that an atom will do 
certain things. We then exercise our 
inventiveness and ingenuity in imagin- 
ing a model of an atom that will do 


these things. Then we experiment fur- 
ther and learn some new things that an 
atom can do. If our model is capable 
of performing these tricks also, well 
and good; but it always happens 
sooner or later that our model breaks 
down under some task imposed upon 
it by new discoveries. Then we must 
either alter it or abandon it and devise 
a new one.** 

“Who invented the first model of 
the atom, and what was it?** 

ancients guessed that there 

X. might be such things, but they 
had next to no experimental results to 
control their guesses, and in conse- 
quence their fancy had free play. The 
first model of an atom that properly 
belongs in the modern scientific period 
is that of Newton. Here is what he 
said about it in his ‘Opticks*.** And 
the scientist took down a book from a 
shelf behind him. 

“ ‘It seems probable to me that God 
in the beginning formed matter in solid, 
massy, hard, impenetrable, movable 


particles of such sizes and figures, and 
with such other properties and in such 
proportion to space as most conduced 
to the end for which he formed them; 
and that these primitive particles be- 
ing solids are incomparably harder than 
any porous bodies compounded of 
them; even so very hard as never to 
wear or break in pieces; no ordinary 
power being able to divide what God 
made one in the first creation.* ** 

“You will notice one important 
point,** said the scientist, laying down 
the book. “Newton imagined the 
atoms as infinitely hard, and explained 


the softness of bodies by saying that it 
was due in some way to the arrange- 
ment and mutual action of their hard 
constituent particles. Two hundred 
years later Lord Kelvin completely 
reversed this mental attitude, and 
taught us to look for the explanation 
of the hardness of bodies in the rapid 
motion of something infinitely soft and 
yielding.*’ 

“Yes,** said the visitor, whose hair 
was gray. “I think I remember hear- 
ing about that when I was in college. 
He thought an atom was something 
like a smoke ring, didn’t he?’* 

“Yes, a vortex atom, he called it. He 
adduced several familiar facts in sup- 
port of this new view point. The 
stream of water from the nozzle of a 
fire hose will turn aside the blow of an 
axe; and the rag wheel used in burnish- 
ing is, when at rest, as loose and floppy 
a structure as one can well imagine, but 
when set rapidly spinning it becomes 
so stiff that it takes considerable force 
to bend it. Lord Kelvin’s idea was 
that an atom might be a spinning vor- 


tex ring in the ether which carried light 
waves through space.** 

“And what happened to this model? 
The usual thing?** 

The scientist nodded. 

“The same old story that had been 
told so often in the two centuries be- 
tween Newton and Kelvin, The vortex 
atom fulfilled quite a number of the 
requirements, which were rather nu- 
merous, even fifty years ago. It could 
vibrate from a circular to an elliptical 
shape and back again, and in so doing 
send out ripples in the surrounding 
ether — that is, light waves. But one 
thing it could not be made to do, nor 
could any model that had preceded it. 
They absolutely refused to attract each 
other. This sealed the fate of the vor- 
tex atom.** 

“What took its place?** 

“Nothing — for a generation. In the 
closing years of the nineteenth century 
the late Professor Rowland of Johns 
Hopkins University, impressed by the 
number of lines in the spectrum of iron, 
said: ‘I do not know what an atom of 
iron may be, but it must be as compli- 
cated a structure as a grand piano*.** 

T he Bohr atom is much simpler 
than that.*’ 

“Yes, but we must remember that 
Rowland did not live to see the begin- 
ning of the great development in physi- 
cal science that followed the discovery 
of the X rays. As a result of the new 
knowledge this has brought us we have 
learned one important thing about the 
atom: it must be electrical in its struc- 
ture.** 

“That is a long way from Newton’s 
grains of flint,** said the visitor. 

“Yes, indeed. Since we have as yet 
no idea of what electricity may be, an 
atom built of it is rather a transcen- 
dental affair.** 

“This is all very interesting,** said 
the visitor. “Almost as good as see- 
ing an atom. I can see now why Bohr 
built up his model from electric charges 
- electrons and protons, I believe they 
are called. But would the Bohr atom 
gravitate?** 

The scientist laughed. 

“It didn’t have to.** 

“Didn’t have to? After the vortex 
atom and all the rest had gone into 
the discard for that very reason? 
What had happened in the meantime?** 
“Einstein.** 

The visitor threw up his hands and 
shook his head. 

“1*11 take your word for it,” said 
he. “What is it?** 

“Prior to Einstein,” explained the 
scientist, “gravitation was regarded as 
a property of matter. Einstein pointed 
out that it might be a property of 
space. According to this, matter gravi- 
tates not because of any peculiarity in 
its structure but because of the'proper- 
ties of the space that surrounds it. 
Any kind of an atom is as good as any 



THE EVOLUTION OF MAN’S CONCEFF OF THE ATOM 


/. Neu't(»i's conccut il7()\) — hard particJei^: various shapes. 2: '^Centers of forrt’” or mathe- 
matical points of lioscovich (175H). H- Dalton’s pariiclejt having definite weights ilSW). 4 ; 
Kelvin (l867) vortex ring atom. 5: liohr’s lithium atom 6: Schrodingcrs atom (^1925) 
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Other from this new point of view/^ 

‘'Then why not reconsider some of 
the earlier models?" 

"No, we have discovered so much 
that is new about atomic behavior that 
the older models are hopelessly inade- 
quate and out of the running." 

"Just as the Bohr atom is, if I un- 
derstand you correctly. But what is 
the exact trouble with it?" 

"Something which was recognized 
from the very start, and was pointed 
out by Bohr himself. Simple and 
natural as the Bohr atom may appear, 
there is a serious indictment to be 
brought against it: it is not self-con- 
sistent. In order to make his atom 
work, Bohr found it necessary to play 
fast and loose with established elec- 
trical principles, discarding them where 
advisable and retaining them where 
convenient without any excuse other 
than necessity. 

"T70R example, a charged particle 
J? such as an electron should radiate 
energy when revolving in a circle. 
Bohr said that it should not, but in the 
next breath admitted that it should 
radiate while changing from one orbit 
to another. No one was readier to ad- 
mit this inconsistency than Bohr him- 
self. His justification for it was that 
it worked well, and it certainly did. 
The success of the Bohr atom in ac- 
counting for chemical and physical 
facts has been almost uncanny. Upon 
the basis of these untenable assump- 
tions Bohr and his fellow workers 
erected a statue marvelously true to 
Nature, yet this statue had feet of 
clay. We tolerated it for lack of a 
better, knowing that it was doomed to 
fall as soon as a more logical and con- 
sistent substitute should make its ap- 
pearance." 

"And has something else made its 


Skppearance, or are we still without any 
mental picture of an atom?" 

^^Somethlng else has mdde its ap- 
appearance> but I would hardly say 
ttot we ean get as good a mental pic- 
ture of It as we had of the Bohr atom. 
It Is the wave atom of SchrOdinger/^ 


"I haven’t heard of that," said the 
visitor. 

"No," said the scientist. "It is only 
three years old, and many of us pro- 
fessionals are still rather hazy in our 
understanding of it," 

"Of course it must 
be electrical, from 
what you have said." 

"Yes, certainly; 
that featir^e appears to 
be definitely fixed in 
all atomic models. The 
difference between the 
Schrodinger atom and 
the Bohr atom is, to 
begin with, one of dis- 
tribution of the elec- 
tricity. In the Bohr 
atom, as you know, 
there was a positive 
charge on the central 
nucleus, and negative 
charges on each planet 
or electron. The elec- 
tric charge was local- 
ized in spots. But in 
Schrddinger’s atom the 
charge is spread every- 
where throughout the 
volume of a little 
sphere of atomic di- 
mensions. Again, the electrons in 
Bohr’s atom were in rapid motion in 
their orbits, while in the Schrfidinger 
atom the electric charge does not move 
about. It does, however, change its 
intensity at different points in the 
sphere at different instants of time. 
This fluctuation in the strength of the 
electric charge sets up light waves in 
the surrounding space." 

"'T^HE Bohr atom, as I recollect 

JL it, said the visitor, "was in the 
habit of throwing off one of its elec- 
trons occasionally. I used to picture 


that as drops of water being thrown 
off from a rapidly revolving grind- 
stone.” 

"Yes,” said the scientist. "Bve^ 


quivering ball of electric charge throws 
off a small portion of itself, a little 
bunch of vibrating energy, which repre- 
sents the electron. Perhaps later on this 
little bunch of energy strikes another 


atom somewhere else, and coalesces 
with it, adding its energy to the larger 
quivering mass. You have seen tufts 
of isolated flame rising from a wood 
fire; except for the fact that they do not 
last more than half a second or so, they 
represent pretty well Schrodinger’s idea 
of the emission of an electron from an 
atom." 

"There doesn’t seem to be much com- 
plicated mechanism in that," said the 
visitor, thoughtfully. "I wonder what 
Rowland would have said of it." 

"True," said the scientist. "Our 
atomic models in their general aspect 
do seem to be getting simpler, but 
their mathematical theory makes up 
for that. To follow up the behavior to 
be expected of a quivering ball of elec- 
tric charge such as the Schrodinger 
atom requires mathematical equipment 
of no mean order." 

S uppose it done," said the visitor. 
"What will the Schrddinger atom 

do?" 

"Everything that the Bohr atom 
could do, and a little more; and the best 
thing about it is that it works without 
doing violence to established electrical 
principles as did Bohr’s atom." 

"Yet I suppose you will eventually 
find something the matter with it?" 

"Surely; we are a long way from per- 
fection yet. This is a very new scien- 
tific baby — only three years old. No 
one can tell what bad habits it will 
exhibit when it is a little older, or how 
it will stand up under the requirements 
of ngw discoveries which are certain 


atomic model must be able to do that. 

Experimental evidence demands It. to be made. Even now it looks as if 
Sehrfidinger pictures it in this way: hfai such an atom could not exist alone; 



CONCAVE GRATING SPECTROSCOPE AT BUREAU OF STANDARDS 

The prating A, throwe a Bpeetrum on a photographie plaU at B; thio may be placed anywhere 
on tM eireular raek* C tea refteeting mirror which eende Ugkt to the grating 



EVIDENCE THAT ATOMS ARE ELECTRICAL 


The epecirum of an element may be altered by an intense mag- 
netic field — the Zeeman effect.** Dr. W. F. Meggers of the Bureau 
of Standards, stand mg beside the magnets employed 
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that it must be one of many such, 
equally spaced like soldiers in open 
order. But whatever may be its ul- 
timate fate, it is for the present a step 
in advance.’' 


‘‘If we could only see an atom,” said 
the visitor, ‘‘we could take all the re- 
maining steps at once.” 

“That we cannot do at present,” 
said the scientist. “But come with 
me,” he added, rising, “and I’ll show 
you the nearest thing to an atom that 
it is possible for us now to see.” 

He led the way out of his office to a 
small dark room opening out of the 
laboratory, and turned on a switch. 
The room as a whole remained dimly 
lighted, but the visitor saw a micro- 
scope with an intensely illuminated ob- 
ject on its stage. 

“Look,” said the scientist. 

The visitor put his eye to the micro- 
scope. Against a dark background he 
saw a multitude of star-like points of 
light. 

“Twinkle, twinkle little star!” he 
said. 

“No,” said the scientist. “You have 
spoken too quickly. Watch for a 
minute.” 

“T T rHY, of course!” said the visitor. 

W “They are not twinkling; their 
brightness remains the same. They are 
only quivering and trembling. What 
are they?” 

“Under the lens of the microscope,” 
said the scientist, “there is a drop of 
liquid with extremely fine particles of 
solid matter suspended in it, just 
enough to give the liquid an opalescent 
appearance. The points which you see 
are these tiny little particles illum- 
inated by the beam of light focussed 
upon them.” 

“But what keeps them in coi^tant 
motion? i do not feel any vibration of 
machinery through the floor.” 
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“No,” said the scientist. “That ques- 
tion did not suggest itself to the mind 
of the man who first saw what you are 
seeing, for this discovery happened be- 
fore the days of machinery. This is 


called the Brownian motion. The il- 
luminated particles are being con- 
tinually battered about in all directions 
by the impact of the liquid molecules 
surrounding them. These particles are 
the smallest things we can see under 
the microscope, but they are many 
times larger than a water molecule, 
and a molecule, being a conglomerate 
of atoms, is in turn much larger than 
an atom. But the water molecules are 
in rapid motion, milling about among 
one another like people in a loosely 
packed crowd. They are continually 
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jostling these visible specks, which, 
although much more massive than the 
molecules that hit them, are yet per- 
ceptibly shaken by the impact. I 
cannot show you an atom; I cannot 
even show you a molecule; but you 
have seen the results of the impact of 
a molecule. 

“And speaking of impacts,” con- 
tinued the scientist, “I see you are 
wearing a luminous watch on your 
wrist. Here is a rather strong magnify- 
ing glass; when I turn out the light, 
examine one of the bright spots on 
the dial.” 

As the light went out the visitor 
uttered an exclamation, and started to 
speak, but suddenly checked himself. 
After a minute’s observation he said 
slowly: 

“I think these really twinkle. I was 
just about to say that this looked 
exactly like the spots of light in the 
little drop of water under the micro- 
scope.” 

“Exactly,” said the scientist. “What 
appears to the unaided eye as a uniform 
glow you now see to be made up of 
myriads of tiny flashes of light, ap- 
pearing for an instant, and then dying 
out.” 

“What causes them?” 

“Each flash is caused by the impact 
of a particle shot out from a radium 
atom in the paint. The bulk of the 
paint is a special kind of sulfide of zinc. 
When one of these little bullets strikes 
a crystal of this compound there is a 
tiny flash of light. You are watching 
the disintegration of radium, atom by 
atom.” 

“Well,” said the visitor as the light 
was turned on, “this has been almost 
as good as seeing an atom. I have had 
a crowded hour!” 



SPECTRUM PHOTOGRAPHS OF LIGHT EMITTED BY FOUR ELEMENTS 


These are briaht line spectra of the type obtainable from gases and vapors when made ineandie%» 
cent by eleetrie discharge* Each wavelength emitted gives a brighi line in the epeetrum 



PREPARING VACUUM TUBES FOR USE IN THE SPECTROSCOPE 

Much of our knowledge about atoms com.es through the spectroscope which reveals their secrets 
not only iv the laboratory of the physicist but in distant parts of the universe 




SCIENTIFIC AMERICAN 


13 


July 1928 


Towing Tests Solve 
Ship-powerProblems 


M ore than. 2800 ships of the 
United States Navy, our Ship- 
ping Board, and of commercial fleets 
have been remarkably successful in 
operation because, before they were 
built, they were tested carefully in 
model form. At the Washington Navy 
Yard, a huge indoor pool for testing 
exact models of future ships is main- 
tained, together with a staff of expert 
ship-model builders and testers. The 
behavior of the models under test con- 
ditions shows up errors in design of 
hull or balance, gives an exact indica- 
tion of steam-power requirements, and 
solves many important problems for 
the designer. The enclosed concrete 
testing pool is 470 feet long, 42 feet 


wide, 14 feet deep in the center, and 
holds 1,000,000 gallons of water. 
Wave conditions, to imitate stormy 
seas, are produced by a hinged bulk- 
head at one end of the basin which 
swings to and fro under electrical con- 
trol. The towing table consists of a 40- 
ton traveling crane that spans the 
pool. It is equipped with electrical 
motors that operate it at speeds rang- 
ing from one half knot to 15 knots an 
hour. The ship models are usually 
20 feet long, some of them being 
towed by the crane while others are 
tested while operating on their own 
power. These latter models are 
equipped with small electric motors 
which drive the small propellers. 


SELF-PROPELLED > 

The power required bq each wo- 
tor and propeller on thin model, 
is recorded on the paper rolls 





BARGE-MODEL TEST 



WAVE-MAKERS 


In the foregranHd may he seen the nteehumsm that operaiee the watfe^ 
making biSkhead, Towing carriage, or crane, stands near end of pool 



Our Point 


STOP THAT NOISE! 

A GROWING recognition of the 
right of the citizen to be pro- 
tected against offenses to his senses of 
sight, smell, and hearing will mark the 
future of city administration. Already 
we have provisions designed to secure 
for the individual his proper share of 
light and air. Similarly we shall begin 
to recognize his right to protest against 
ugly surroundings in the shape of hide- 
ous architectural and engineering struc- 
tures, and the plastering of buildings 
with advertisements until some sections 
of a city become an abomination. 

But we think the most serious tres- 
pass against the comfort of the dwellers 
in cities, and especially in those of 
great size, is in the matter of noise; 
and for ear-splitting, nerve-shattering 
din, we know of nothing, not even the 
roar of an elevated railway, to compare 
with the racket of the riveting hammer. 

We make no complaint against the 
pneumatic riveter as such; for it is one 
of the most ingenious and efficient of 
the many tools which have contributed 
to the great architectural and en- 
gineering achievements of the present 
age. Huge ocean liners, big bridges, 
and the towering office buildings of 
today are greatly indebted for their 
rapid and economical construction to 
the pneumatic riveter. But the time 
has come when the infernal racket of 
the machines should be prohibited on 
buildings that are being erected in dis- 
tricts which are already crowded with 
office or residential buildings. A sub- 
stitute for the pneumatic riveter is 
available in electric welding which “has 
proved preferable to riveting where,” 
as in the present case, “it offers some 
inherent advantage.” 

As we have recorded from time to 
time in these columns, electric welding 
has given satisfaction in full-size tests, 
carried out in shipbuilding, in machine 
shop work, and, above all, in the erec- 
tion of a steel building- this last job 
having been done und^r strict engineer- 
ing supervision, with a close accounting 
as to cost. 

With such facts behind them, our 
municipal authorities will be justified in 
saying to the building contractor: 
“Stop that noise!” 

AIRPORT IMPORTANCE 

C OLONEL LINDBERGH’S praise- 
worthy endeavor to make Con- 
g^ress “air-minded,” successfully com- 
pleted a short time ago, marks another 
important step in the progress of 


aviation in this country. With his 
splendid aid, and that of other veterans 
of the air, it will be only a matter of 
time until every city of any size in this 


Floyd Bennett 

i T^EN. hardened of face, bored, 
j blase, or burdened with a 

I thousand cares, were seen to 
pause recently on Fifth Avenue, 
New York: cast a questioning 
i glance up and down the street; 

and then, seemingly, a catch 
j came into their throats; they 
' gulped and their faces softened. 

; The cause? Bunting and deco- I 
rations fluttered gaily in the 
I breeze — for the crew of the 
I Bremen would soon arrive — but 
the flags of three nations that 
fluttered over the sidewalks 
from hundreds of buildings were 
I at half mast. Valiant Floyd Ben- 
I nett had died 

j Bennett had “died in harness.*’ 

! An air victor himself, he wished, 

I despite low health, to be the 
1 first to welcome to America and 
to aid three other victors. Thus 
I did he wing his way toward lone- 
ly Greenly Island, contract fatal 
I pneumonia, and die no less a 
hero . than if he had crashed 
while on some momentous pio- 
neering flight. He died as he 
j had lived, a true gentleman and 
! a courageous, a man whose life 
was devoted to the cause of 
aviation, one whose loyalty to 
his kind stood high within him. 

I To Bennett’s memory the Uni- 
I ted States has paid homage by 
according him the honors of a 
I naval hero dead “in line of serv- 
I ice” and by interring his body 
near that of Peary. Peary was 
j the first to reach the North Pole 
I and Bennett was the first to pilot 
I a machine of the air — Com- 
mander Byrd’s Josephine Ford — 
over that same expanse of ice. 
The nation and the whole world 
mourns an irreparable loss. 
What more fitting, then, that 
Commander Byrd, whose second 
in command Bennett was, should 
render further tribute to his 
memory by naming his expedi- 
tion The Floyd Bennett Antarc- 
tic Expedition and christening 
his chief airplane the Floyd 
Bennett! 


country will have its municipal air- 
port, In fact, with the ever-increasing 
net-work of air-mail and air-transport 
lines, cities without well-ordered land- 
ing fields may soon find themselves 
hopelessly out of date. 

But no matter how great or how 
14 


urgent may be the need of such a field, 
the construction of it should come only 
after careful thought and close study of 
the conditions to be met. The Na- 
tional Municipal I^eague, 261 Broad- 
way, New York, has recently published 
a supplement to its Review, entitled 
Airports As a Factor In City Planning, 
which should prove of great assistance 
to cities interested in airports. It dis- 
cusses accessibility, area requirements, 
factors influencing area, site selection, 
future development, and costs; and 
contains diagrams of suggested layouts 
of efficient fields. Officials of cities 
contemplating the construction of air- 
ports will do well to obtain this supple- 
ment and study it carefully. Although 
not an exhaustive treatise of the sub- 
ject, it will nevertheless settle many 
questions at once, while it inspires 
constructive thought on those prob- 
lems most necessary of consideration. 

DANGEROUS ENTHUSIASM 

A lthough various methods of 
L transmitting and receiving images 
of moving objects by radio (television) 
have been described at length in this 
and other publications, there is one 
point that must be stressed strongly. 
Be wary indeed of any smooth-tongued 
salesman who attempts to inveigle 
you into investing in a television 
promotion scheme. 

While there are several reliable com- 
panies assiduously bent on develop- 
ing worthwhile methods of television, 
there are (and there will be more) com- 
panies not so reliable who are more 
interested in moving the contents of 
your pocketbook than they are in mov- 
ing pictures by radio. Any scheme 
for television development should be 
thoroughly investigated before invest- 
ing. And the investigation should in- 
clude not only the members of the 
company, but the television system, as 
well. “The services of someone well 
versed in radio will be needed here, 
but the end will be worth the trouble. 

RAILROADS SHOULD STUDY AIR 
RESISTANCE 

W HEN Railway Age tells us that 
“atmospheric resistance absorbs 
something like one half of the power 
of a train going 60 miles per hour and 
over,” it is time for railroad manage- 
ment to sit up and take notice, 'il^e 
total resistance of a train in made up 
of the internal frictional resistance of 
the bearingfiji the rolling resistance be- 
tween the wheels and the track, and 
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the atmospheric resistance due to the 
thrusting aside or displacement of the 
air by the onrushing train. The first 
has been greatly reduced by the use of 
roller bearings; the second by ac- 
curately turned wheels, heavy rails, 
and careful track maintenance; but as 
regards the third and most important, 
reduction of air resistance, nothing 
whatsoever has been done. It would 
look as though the designers of loco- 
motives and trains were ignorant of 
its existence. 

Careful streamlining has made pos- 
sible an airplane speed of over 318 
miles per hour- - the total neglect of it 
in railroad operation costs, at high 
speed, about one half of the locomotive 
power. 

Can our fast trains be streamlined? 
Undoubtedly they can, and at a cost 
that would be by no means prohibi- 
tive. The roof, instead of curving 
down at the vestibules, should run 
straight across the gap, with flexible 
connections, as in the latest Pullman 
vestibules, with the roof of the ad- 
joining cars. 

As matters now stand, the air, clos- 
ing in behind the locomotive, exerts 
its pressure upon the trucks of each 
car of the train. In a 12-car Pullman, 
there are 24 trucks exposed to atmos- 
pheric pressure. At 60 to 75 miles per 
hour the consumption of power in 
forcing these trucla against the air is 
enormous. In streamlining the train, 
the sides of the cars would be extended 
down, in the form of light steel plating, 
and curved inwardly to the rails, with 
sufficient clearance to avoid switches, 
and other projections. On a train 
streamlined in this way the air resis- 
tance would be reduced to the head re- 
sistance of the locomotive and the fric- 
tion of the air moving rapidly along 
the smooth roof and sides of the train. 

This proposal is not new. It was 
tried out experimentally 80 years ago 
on (If we remember rightly) the Balti- 
more and Ohio Railroadt and the re- 
sults were highly satisfactory. True, 
it would cost money; but if it saved 
only one half of the engine power (60 
percent) now expended in overcoming 
wind resiBtanee» the cost would easily 
be recovered and a laj^e permanent 
saving would be shown in the fuel bill. 

A REAL ACX»MPUSm|ENT 

W HAT outstending achievement 
has been made in the Coolidge 
adndnistrationt will be a question 
hurled with increasing frequency as the 


first Tuesday after the first Monday 
in November draws near. 

Well, for one thing, there is maple 
syrup. Heretofore, the only objection 


To What End? 

TpORMERLY, in India, wor- 
A shippers of Vishnu are said 
to have cast themselves in a 
frenzy of fanaticism under the 
I wheels of the great ceremonial 
car which contained an idol of 
“Vishnu, Lord of the World,” 
or Juggernaut. Besides serving 
I no purpose, their self-immola- 
tion was against the principles 
of Vishnu’s teaching, 
j The recent sacrifice of his life 
by Frank Lockhart, racing car 
' driver, to the whim of the mod- 
ern God of Speed, reminds us of 
the car of Juggernaut. He cast 
himself, not under the wheels, 
but on them, forward at such a 
terrific rate of speed that his 
life was forfeit. But why? What 
question was he trying to solve? 

I That of human endurance or the 
capabilities of a machine? The 
first has already been solved in 
the air to a greater extent than 
i anyone could expect to solve it 
on land. And in the air there 
, is a definite practical need for 
this knowledge. The second has 
been, and may still be, solved 
in the air, the shop, or the lab- 
oratory. Little can be learned 
by ground racing that cannot be 
accurately determined otherwise. 
And it is obvious that such great 
land speed can never have a tiny 
fraction of the value of great 
air speeds. 

It is regrettable that this 
brave young man, who had more 
“guts” than practical foresight, 
lost his life, but it is to be won- 
dered what gain has come of his 
sacrifice. Speed-mania, which 
has given us our rushing, tense, 
and tumultuous civilization, has 
also contributed much to our 
modern efficiency, has caused 
much of the progress of which 
we boast, but purposeless speed 
should not be countenanced. It 
is time a protest is registered; 
public sentiment should stand 
nrmly against any repetition of 
this meanin^ess exhibition of 
devotion to me God of Speed. 


to good old Vermont maple syrup has 
been that there was not enough of it. 
The morning pancfakes of too many 
of us have been covered with an in*- 
eipid concoction of ‘‘imitation maple*’ 
made from a number of ingredients, 
the principal OM in most formulas 
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being Greek hay seed, or fenugreek, as 
it is known in the more polite scien- 
tific circles. Other ingredients often 
used to simulate maple flavor have 
been elm bark, celery seed, hickory 
bark, coffee, chickory and vanillin. 

Now J. W. Sale and J. B. Wilson, 
chemists of the Food, Drug and In- 
secticide Division, have perfected a 
process for making a true maple flavor- 
ing product. All you do is mix it with 
ordinary sugar syrup and you have all 
the pleasure of the perfect sap. They 
have patented the process and dedi- 
cated it to the public, so that anyone 
may use it freely. If they can only 
give enough publicity to their accom- 
plishment, they should be able to swing 
the entire pancake-eating vote of the 
country. The up to now solid corn- 
pone vote will be completely disin- 
tegrated. 

BRIDGES SUPERIOR TO TUNNELS 

F or many years the Scientific 
American has urged that bridges 
are superior to tunnels for the crossing 
of broad rivers and waterways. They 
cost less to build, less to maintain, and 
have a far greater traffic capacity. 
This is proved by a comparison of two 
recently completed structures: The 
Delaware River Bridge at Philadel- 
phia and the Holland Tunnel below 
the Hudson River. 

Figures given out by the bridge 
authorities show that the bridge cost 
37,000,000 dollars and the tunnel 48,- 
000,000 dollars. Maintenance costs 
for the bridge are about 375,000 dollars 
per year; for the tunnel the estimate, 
due mainly to the costly ventilation, is 
about 1,500,000 dollars per year. The 
bridge affords three lanes of traffic, the 
tunnel only two. The hourly capacity 
for the tunnel is only about one half 
that of the bridge, yet the toll for 
automobiles is twice as great. 

These comparisons have deep inter- 
est for the people of Philadelphia who 
strongly advocated the building of a 
bridge in the face of the powerful com- 
bination of interests that favored the 
construction of a tunnel. New York 
faces the same problem. In a few 
years the great suspension bridge at 
Washington Heights will be completed 
and the proposed bridge at 59th Street 
must be taken in hand. Otherwise, 
at least four tunnels must be built to 
equal the bridge capacity, at a greater 
firet cost and involving a far greater 
cost for operation. And the cost will 
be handed along to the public. 
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Can We Grow Qur Owii Rubber? 



YOUNG GUAYULE PLANT 

Oua^ule in pronounced ** "w\M)o-le** the 
initial letter being all but silent 

C OMPANIONS of Cortez re- 
turning to Spain early in the 
16th century told Peter Mar- 
tyr of the Royal Council of 
Indian affairs of a game of tennis popu- 
lar among the people of southern 
Mexico. It was said that “Their balls 
are made of the juice of a vine that 
climbs over the trees, as hop vines clam- 
ber among the hedges. They cook the 
juice of these plants until it hardens 
in the fire, after which one shapes the 
mass as he pleases, giving it the form 
he chooses. It is alleged that the roots 
of this herb, when cooked, give them 
their weight; at all events I do not 
understand how these heavy balls are 
so elastic that when they touch the 
ground, even though lightly thrown, 
they spring into the air with the most 
incredible leaps.” 

T his, with other information as to 
water-proofing cloaks of matting of 
fiber, constitutes the earliest knowledge 
of the use of rubber. 

Not until the last half of the 19th 
century was any additional utilization 
of caoutchouc made. In this period it 
began to be employed in rain-coats, 
shoes, hose-pipes, and other articles. 
No extended demand, however, was 
made fdr it until inflammable gasoline, 
coming as a by-product of oil-refining, 
was squirted into smoothly bored steel 
cylinders and ignited rhythmically 
and the internal combustion engine 
was bom. Horses were unhooked 
from hundreds of thousands of ve- 
hicles, gasoline engines were hidden 
under the drivers’ seats and the com- 
monplace daily world quickened its 


Guayule, a Native American Rubber-produc- 
ing Shrub, Is Being Cultivated on 
a Large Scale in California. 
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pace from five to 25 miles per hour. 
Interest then shifted from railways to 
highways and from common carriers to 
individual transportation. 

This increased speed called for 
cushioning against jolts and jars to 
the human anatomy and against break- 
age of material carried as loads over 
rough roads. Cores or rings or air en- 
closed in circular rubber tubes were 
attached to the rims of wheels to 
mitigate bumps, save springs and 
abolish noise: The epoch of rubber was 
initiated. 

S O common has the pneumatic tube 
become that the number kept in- 
flated in the United States is as great 
as the pairs of shoes worn by the popu- 
lace; the count of horse-shoes could 
also be included without disturbing the 
equation. 

This implies that about six pounds 
of rubber is necessary on the average 
for every man, woman and child in 
America. The total American con- 
sumption of rubber requires 65 per- 
cent of the world’s production, and a 
further analysis indicates that about 
81 percent of the rubber coming into 
the market every year is made into 
tires and tubes by the use of which the 
hypothetical American speed of 26 
miles per hour may be maintained. 

With this material assuming such 
importance in daily life that it ranks 
below only steel, sugar, textiles and 
wood, problems arise which are not to 
be solved by statistics of production 
and population. The American 
consumer who seems fair 
to continue in his use of 
more than half the 
amount produced, con- 
trols less than one half 
of 1 percent of the 
tropical areas in 
which rubber trees 
may be grown profit- 
ably. No part of this 
small area is within the 
boundaries of the United 
States. 

Material, whether pro- 
duced in our own or in 
dependencies of European 
powers, must be carried 
long distances by sea to 
reach American factories. 


A country so highly mechanized would 
be inconvenienced or crippled by a seri- 
ous interruption of the rubber supply 
for two or three months. Moreover, 
there is not in existence at one time 
enough rubber to meet the world’s 
needs for more than five or six months. 
The economic stability of a country 
depends upon the degree to which it is 
self-maintenant as to its manufactures 
and upon the main supplies of raw 
material within its borders. No dreams 
of denationalization of the world or of 
socialization of industries can annul 
or modify this principle in any serious 
manner. The results which could be 
expected if it were necessary to bring 
our main supply of iron, coal, sugar 
or wood from the other side of the 
world are so obvious that the desir- 
ability of the production of rubber 
within a reasonable radius of the fac- 
tories which convert it into useful 
articles need not be argued. 

T his must not be taken to mean 
that effort or other expenditures 
should be waatefully directed to the 
production of the total amount of rub- 
ber used in a country. It is, however, 
the soundest kind of common sense 
that the capacity of America for pro- 
ducing rubber should be developed to 
an extent in which some land might be 
more profitably used than at present, 
unused areas be brought into cultiva* 
tion, and that other plants furnishing 
caoutchouc should be exploited. 



GATHERING GUAYULE SEED 

A $ei of revolving brushes and a **vuouum cleaner*' device are 
removing the dry eeeds from a crop of young, pedigreed fiantB 
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A SPECIAL SEEDER OPERATING IN THE NURSERY 


Thr f^eedlings are grown ni ISO fmt rows. Seed for 25,000,000 jUants ivas sown last April. 
The seeder runs on wooden traeks and wtH sow enough seed for a ZO-<icre field in an hour 


The main supply of rubber comes 
from hevea trees of the tropics. Thou- 
sands of other species, hundreds of 
which are native to North America, 
show some caoutchouc in their milky 
juices or in the thin-walled cells of the 
wood. Plants, the dried stems, leaves 
and branches of which show as much as 
1 percent of rubber, are numerous. 
Several of these cover extensive areas 
of wild land and constitute a reserve 
supply which might be profitably drawn 
upon if raw rubber rose to ten dollars 
per pound. A similar state of affairs 
with regard to starch prevails. Grains 
and potatoes furnish the main supply. 
In extremity thousands of other plants 
might be used as sources. Lastly, any 
attempt to produce rubber within the 
limits of the United States upon any 
basis except that of a self-sustaining 
branch of agriculture would be justifi- 
able only on a basis of the gravest 
menace to the national safety. The 
only pound of rubber of real impor- 
tance is one in which the grower has 
made a profitable use of his land, labor 
received a fair compensation and the 
manufacturer a safe return on his capi- 
tal and operation. 

S UCH considerations must be taken 
into account in the widespread agi- 
tation now being made as to the 
production of rubber in America. The 
first successful attempt to grow rub- 
ber in the United States on a self- 
sustaining basis without government 
subsidy or aid and as a sound com- 
mercial project is to be credited to the 
Intercontinental Rubber Company. 
This company, with its allied interests, 
has been engaged in the extraction of 
gum from dried shrubs of the guayule 
plant collected chiefly from its exten- 
sive holdings in northern Mexico for 
22 years. Its output has run as high 
as ten million pounds monthly, with 
a total from the guayule plant of about 
150 million pounds annually. 

Prom these figures it is evident 
that guayule is second only to hevea 
in contributing to the world's supply. 
In making this yield, however, the 


history of all wild plants utilized in 
manufactured products is illustrated. 
The peak of the manufacture of ma- 
terial was shortly followed by deci- 
mation of the stand of wild plants. 
It is estimated that the “forest of 
guayule" which covers about 130,000 
square miles in Mexico and south- 
ern Texas could not be managed to 
yield more than 5000 tons of rub- 
ber annually. 

W HEN it becomes evident that 
attempts at a greater production 
from wild plants would mean a dwin- 
dling industry, a serious scheme for 
research and experimentation was un- 
dertaken to bring the wild plant into 
cultivation. The implied experimen- 
tation was placed under the hands of 
Dr. W. B. MacCalium, whose previ- 
ous experience and personal qualities 
gave him special fitness for the “domes- 
tication" or, more properly speaking, 
the subjugation of the wild plant. 

The technical problems pertaining to 
the harvesting and germination of 
seed, the selection from the vast 
number of recognizable 
varieties of the half 
dozen which might be 
most profitably grown 
in fields, and the de- 
termination of the 
hundreds of details 
of practice which 
make for success* or 
failure of any crop 
plant were studied in 
experimental plots and 
under shelter in Mexico, 
Arizona and Caliitomia. 
As an onlooker and fre- 
quent visitor to the planta- 
tion the author is vividly 
conscious of the hundreds 
of discouraging features 


encountered. The combination of the 
facility of a skilled plant physiologist, 
and the resourcefulness of a trained 
engineer with a total expenditure run- 
ning into seven figures was necessary 
to complete the first stage of the pro- 
ject. At this juncture the manage- 
ment had acquired small lots of seeds of 
less than a dozen varieties of the shrub, 
the seeds of which could be used to 
grow plants with a higher percentage of 
rubber than the wild plants, and some 
pretty definite knowledge of a prac- 
ticable method of growing crops of the 
improved varieties. This, with some 
clear ideas as to the soil conditions and 
climate best suited for guayule, repre- 
sented the results of 14 years work. 

G uayule is now to be included 
among the plants which may be 
grown profitably upon some hundreds 
of thousands of acres within the limits 
of the United States. Its cultivation in 
other countries is a matter for further 
experimentation. The domestication 
of a wild plant, so that it may be 
grown as a field crop within the brief 
period indicated, is without parallel in 
the history of agriculture, and is an 
accomplishment which for speed keeps 
pace with scientific research and inven- 
tion during the last 20 years. That the 
best possible procedure in all phases 
of the industry has been found is 
highly improbable; for comparative 
example, we are still improving the 
yield and methods of milling wheat 
after having this plant under cultiva- 
tion for five to ten thousand years. 

Many thousands of wild plants and 
especially trees are grown under con- 
trol. The rubber plantations of the 
Par East have come from seeds of 
hevea collected from trees on the up- 
per Amazon about a half century ago. 
So far, the record of any actual im- 



MAKING VARIETY TESTS 


ptankdion described in the article ie situated at Salinas, 
mnia. Guayule ehruhe require frost hut no irri0ation 


IB 


provement of strains or modification 
of the tree by man are scanty. 

The essential feature of a field crop 
is that its seeds should be made to 
germinate so nearly simultaneously, 
and the plantlets to grow so uniformly, 
that hundreds of thousands or millions 
may mature their grain, fiber or other 
products at the same time. If some 
heads of wheat in a field ripened in 
June, others in July and others stayed 
“in the milk“ until August the diffi- 
culties of the farmer would be much 
greater than those of which he now 
complains. 

T he production of a crop of guayule 
on the California plantations of the 
organization mentioned involves the 
following program: Seeds from desir- 
able varieties having been gathered by 
specially devised harvesting machines 
from standing shrubs, which are not in- 
jured by the process, they are sub- 
jected to special treatment so that 
98 out of every hundred germinate. 
This is literally first aid, since in na- 
ture many of the seeds may not sprout 
for weeks, being subject to rot and 
destruction. This would result in a 
lot of plants of widely different ages 
and development. Sowed in the nur- 
sery in the spring the plantlets come up 
of uniform height and in’ about nine 
months are ready for transplantation 
to fields. There they are spaced in 
rows to give each one about six square 
feet of soil, and allowing 7260 plants 
to the acre. 

Every one of these young plants is 
to be regarded as a factory imit driven 
by its own solar engine which in three 
or four years will build up its own 
roots, shoots and leaves until it attains 
an average weight when dried of one 
and three quarters pounds, of 
which 12 to 14 percent may be pure 
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gum or rubber. The separate plants 
are handled but twice on their way 
from the seed-beds to the fields. 

The remainder of the transplanta- 
tion process is mechanized. Such a 
procedure is in accord with a principle 
now coming into recognition, that the 
most successful agriculture is that in 
which the greatest production of an 
acre is accomplished with the least 
expenditure of man power. 

The tree rubber of the Far East is 
produced under a system in which the 
daily work of one man for a year re- 
sults in the production of 1600 pounds 
of rubber. Even in the present initial 
stage of culture, with possibilities of 
improvement, the work of one man on 
a guayule plantation for a year brings 
25,000 pounds of rubber. 


The planted fields of guayiile> as 
shown in the illustration, must be kept 
free from weeds tot the three or four 
years during which a profitable In- 
crease in the size and rubber contrat 
goes on. Actual increase pf the amount 
of production on each acre continues for 
10 or more years, but the rate of accre- 
tion slows down so that as the end of 
this period nears the caoutchouc formed 
yearly would barely meet the annual 
cost of tillage. 

T he condition just described is, 
however, an advantage in another 
way to the cultivator: if the market or 
the milling facilities should be over- 
crowded at the time of the fourth year 
harvest, the crop may be allowed to 
stand for as long as four years more, 
during which there will be a sufficient 
increase to meet interest and mainten- 
ance charges, as would be the case in 
certain forestry operations. In fact, 
guayule culture is something like a 
forestry project of short cycle. 

Very few cultivated plants of any 
kind reach their greatest usefulness or 
productivity in the regions in which 
they are indigenous. The ancestors of 
maize were native in the elevated 
desert regions of southern Mexico in 
which the climate is widely different 
from that of New York or Iowa. 
Maize culture has been carried north- 
ward over 30 degrees of latitude, 
from southern Mexico and from coast 
to coast and it may encircle the world. 

Briefly put, the production of rub- 
ber by guayule is best conducted in a 
region in which a part of the season has 
precipitation, soil-moisture supply and 
a temperature favorable to growth of 
stems and roots and to the formations 
of sugars in the leaves, followed by 
periods of higher temperatures with 
lessened precipitation. 




NATURAL RANGE OF THE WILD GUAYULE PLANT 

There are over 1 000 mrietiee of the mid plarU. At Salinas, 2600 acres are under actual cuUiva-^ 
Uon. Salinas is in California, near the seacoitsf, 100 miles south of San Frarwisco 
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CULTIVATING -SIX MONTHS AFTER TRANSPLANTING 

A modified farm tractor carrying a cuUtpator rigidly attached to its front, is employed. This 
enables the operator to ivatch his work closely. Four rows are covered at each trip 


What pattern may be made by 
guayule on the map during the next 
half century can not be foretold, 
although the experts in the project 
doubtless have well grounded opinions 
on the matter. 'The next step will 
doubtless be the discrimination among 
varieties, in order to find the ones most 
suitable for the coldest regions for the 
least water supply; also for long sea- 
sons, for short seasons, for various 
types of soils, for three year crops, for 
four year crops and perhaps for wild 
sowing on grazing areas. 

W HEN the crop on a certain area 
has reached the age of three or 
four years and the percentage of rub- 
ber is fcfund to be satisfactory, the 
plants are all pulled up with the roots 
attached, dried in the open air and 
crushed by being sent through series of 
rolls in the presence of water. Accord- 
ing to Dr. Spence’s technical account — 
‘"After crushing, the mass is fed con- 
tinuously with additional water to a 
tube mill or mills. These mills contain 
flint pebbles and revolve slowly on a 
horizontal axis. Their action on the 
shrub depends on the rolling motion of 
the pebbles in the presence of water 
and results in a further disintegration 
of the fiber out of the shrub and the ag- 
glomeration, or ‘worming,’ of the rub- 
ber substance into small, round, spongy 
particles, which vary in size with the 
condition of the shrub and the time of 
milling. The fine particles of rubber, 
or ‘worms’ being lighter than water, 
float on the surface of the discharge 
liquor from the.se tube mills, while the 
bulk of the fiber and other impurities 
sinks and can be readily separated. 
The rubber ‘worms’ which rise to the 
surface of the settling tanks into which 
the liquor from the tube mills is run, 
are skimmed off and collected. The 
‘worms* are further purified and are 
then w^orked into sheets on sheeting 
rolls, well washed and dried.” 





TWO YEARS OLD 

Ottayule is Parthenium argcntatum. Ar^ 
psntoiiitfi refers to the plant's silvery leaves 


Tests under the direction of the 
United States Bureau of Standards 
‘‘indicate that, when properly pre- 
pared, the rubber from guayule will 
compare favorably with that from 



THE PLANT NURSERY 

Part of (he seed beds in which IH, 000, 000 
plants, four months old, are growing 


hevea and can be used to a large ex- 
tenttherefore withoutappreciable dimi- 
nution of the tensile elongation prod- 
uct” (Technological Papers, United 
States Bureau of Standards, Number 
353, 1927). 

T he experiments with the guayule 
shrub, described above, have re- 
sulted in the domestication of a wild 
plant within 16 years and the produc- 
tion of rubber as a field crop with a 
cycle of three or four years. The 
application of engineering principles, 
including the use of specially designed 
machinery, has made it possible for one 
laborer on the prevailing wage stand- 
ards to do the work of 16 on a tree 
plantation in the tropics. The profit- 
able cultivation of rubber-*bearing 
plants has been extended from the 
tropics northward through 25 degrees 


of latitude, and from the moist tropics 
to regions in which the rainfall is too 
low for the advantageous production 
of grains. 

This addition to the agricultural 
products of temperate America is not 
to be regarded as a means of putting 
the tree plantations of the Far East 
out of business; such an effect would be 
highly disadvantageous to the con- 
sumers of rubber everywhere. To the 
economists who might call attention to 
the fact that the area in the tropics in 
which tree rubber might be produced 
is ten times that now occupied, it is to 
be pointed out that the critical feature 
of the industry is power. It is generally 
assumed that tropical natives may be 
relied upon to furnish indefinite num- 
bers of laborers. In contrast w ith this 
careless view it may be said that 
attempts to expand rubber production 
in Malaya where 750,000 coolies are 
already employed have been checked 
by lack of man power. It may be 
safely predicted that consumption 
will soon increase more rapidly and 
that other countries than the United 
States wdll require the entire tropical 
crop. 

I N such a case it is of interest to know 
that 40,000 farmers and mechanics 
employed in guayule cultivation could 
meet the need of the United States 
during the next 10 or 16 years. 

The possibilities of such production 
outside the tropics and in the North 
Temperate zone would in itself be 
valuable insurance against many haz- 
ards including those of diseases of rub- 
ber producing trees. When it is re- 
called that 92 percent of a raw material 
that has become essential to the ma- 
terial operations of modern civiliza- 
tion must now be brought overseas and 
half way around the world, and that the 
accumulation in America is never more 
than sufficient to keep factories in 
operation for more than 100 days, the 
importance of rubber culture as de« 
scribed becomes apparent. 
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LIKE A GROWING MOUNTAIN 



A Mammoth Railroad Fill 


Original Timber Trestle Is Replaced, First By Steel 
Bridge, Then By Massive Earth Fill 

By J. BERNARD WALKER 


T he development of the Ameri- 
can railroad from its crude be- 
ginning to its present-day 
costly perfection has been 
marked by three rather well defined 
stages the pioneer; the intermediate; 
and the modern. Those of us who 
were privileged to attend the Centen- 
nial of the Baltimore and Ohio Rail- 
road, saw, in that truly magnificent 
spectacle, the comnlete panorama. 

When the pioneer roads were 
undertaken, experience was want- 
ing and capital was scarce. It 
was necessary to cut the coat 
according to the cloth. If the 
roads were to be built at all, they 
must be built cheaply. 

H ence, when the engineer 
who located the line came to 
a hill, he ran around it rather than 
through it, following the contours 
of the hillside, disturbing the 


trestles. He drove wood piling piers 
into the bed of the rivers, and crossed 
them by that remarkable framed struc- 
ture, the Howe truss bridge. Timber 
for these trestles and bridges was not 
only abundant but cheap, and the only 
iron or steel requirement was some 



from the Civil War to the close of the 
century, when the nation turned its 
energies to the opening up of the great 
western territory. llianks to the 
Bessemer process and the development 
of the steel mills, excellent structural 
steel became available at a cost that 
was not prohibitive, and the network of 
tracks began to spread with amazing 
rapidity— the western extensions still 
using soft wood timber for bridging 
and ties; the eastern roads, now 
better established, making use of 
steel in increasing quantity. 

By the opening of the Twen- 
tieth Century, the period of 
construction closed; henceforth, 
as the roads prospered and capital 
became abundant, the gigantib 
task of reconstructing the pioneer 
roads to meet the engineering 
gnd economic demands of the day 
was boldly faced and Carried 
through. 


ground as little as possible, and FROM UNDER THE CULVERT 

avoiding deep cuts and heavy fills. ^ ^ ne«e*8ar, 

This economy called for sharp to carry heavy flood watet* of thi^ creek through the new fill 
curves and steep grades. dollam have been spent in rrto- 

Strtictural iron and steel were scarce simple round bars, threaded at the eating certain stretches of railroad; in 
and their price was prohibitive. So ends. Thus, by these simple methods reducing curvature and grades;: In 
when the engineer came to a valley or and at remarkably low cost, did our replacing bridges^ both wooden and 
canyon that was too deep for a fill, he forefathers, during the first railroad steel, with heavy steel strdetures ^ 
set up a sawmill in the forests (always era, push boldly through the forests pable of carrying the heavy lodomotiviill 
within reach) and spanned th# gap, and mountains of virgin America. and cars of today, 
quickly and cheaply, with lofty wood Then followed the second period. The modern ndfafoad, as thus reb^t. 


D uring the past three dee> 
ades, hundreds of millions of 
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HOW THE FILL WAS BUILT 

Hehnui ihr loatiivg Atatto)} ix <i trun\ load of material which will he discharged info work-cars and 
dumped oiwr curve at end of the fill The work-car track was adrauced as the fill progressed 


aims at permanence and the reduction 
of the repair and replacement bill to 
a minimum. A notable instance of 
this is seen in the practice, where it is 
possible, of substituting solid rock or 
earth embankments in place of wood or 
steel viaducts. Sometimes the fill is 
made around the existing viaducts, but 
preferably, where this is possible, the 
great fill is located independently of 
the old line, and undesirable curvature 
is eliminated. 

A notable instance of this revision is 
shown in the acfcompanying illustra- 
tions of the great fill at Ringtown on 
the Catawissa Branch of the Reading 
Company, which has taken the place 
of the well-known steel viaduct at that 
location. The line on which the viaduct 
is located carries a heavy coal traffic, 
to handle which, the locomotives and 
cars have been greatly enlarged in 
power and capacity and the length of 
the trains increased. To meet this 
exacting service the roadbed, bridges 
and track have been steadily improved, 
the weight of the steel rails, as else- 
where on this system, having reached 
the high figure of 130 pounds per yard. 

O RIGINALLY, the valley of Ring- 
town was crossed by a timber 
trestle which figured in the great Molly 
McGuire riots, when a determined, but 
unsuccessful, attemptwas made to burn 
it dowm. It differed constructively 
from the great timber viaducts on the 
western railroads, several of which are 
still in service. In the latter the ver- 
tical posts are solid timbers, 12 inches 
and sometimes 14 inches square, and 
they are built in decks, with trans- 
verse caps of the same dimensions, the 
top deck consisting of 8 inch by 16 
inch stringers, bolted together in pairs, 
upon which the ties wore bolted down. 
Probably because of the difficulty of 
obtaining timbers of this size for the 


Ringtown trestle, the verticals were 
built of two timbers, bolted together 
with separator blocks between. An 
excellent feature was the abundant 
provision of longitudinal braces in each 
deck of the structure- a feature in 
which the western wooden viaducts 
were apt to be wanting, at times with 
disastrous results. The average space 
between the bents was 16 feet; but in 
this structure the span was increased, 
the necessary carrying strength being 
secured by providing a stiffening truss 
in each span. 

In the year 1897 the w^ooden struc- 
ture was replaced by a steel viaduct. 
This consisted of steel piers, consisting 
each of a pair of widely spaced steel 
bents, carrying plate girders with 
shallow deck trusses between the 
piers. This bridge gave good service 


until the year 1922, when it w^as de- 
termined to relocate the line straight 
across the valley at a short distance 
from the existing location. The work 
was commenced on April 4, 1922 and 
completed on November 19, 1927. The 
new line was placed in service on 
September 11, 1927. The length of the 
fill is 3340 feet; its maximum height 
is 116 feet; and its maximum width at 
base 368 feet. It contains 1,352,613 
cubic yards of material, and the total 
cost was 1,200,000 dollars. 

T he stream which flows through 
the valley is subject at times to 
heavy floods, to provide for which it 
w as necessary, before making the fill, to 
build a massive concrete culvert from 
toe to toe of the embankment slopes. 
It is 45 feet wide, 25 feet high above 
bed of stream, and measures 430 feet 
between the ends of the retaining walls. 

The material for the fill was brought 
to the site in standard cars, unloaded 
to small work cars, hauled out and 
dumped on a curve at the end of the 
fill, the empties being hauled back to 
the transfer house which was located 
at the far end of the fill. 

While the Ririgioivrt Fill, described 
in the foregoing story, represents what 
is probably the greatest earth fill on any 
railroad, the amount of soil med cannot 
compare with that used in some earth- 
fill dams. A number of these, of tre- 
mendous size, have been constructed^ 
but the dam planned for a hydro-elec- 
tric development of the Lexington Water 
Power Company (a subsidiary of the 
General Gas and Electric Corporation) 
near Columbia, South Carolina, is said 
to be the largest. 

This dam, representing the major item 
of construction, will be 8000 feet long 
and 208 feet high. Contract for the dam's 
construction was let in August, 1927. 



THE COMPLETED FILL 

View taken from the track leading to the old steel bridge. Here may be scev the massive culvert 
whitdi passes through the fill For comparison of sm, note group of men on fill over culvert 
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UNUSUAL HYBRID 

Three fourths ass and one fourth 
horse, this animal was foaled by a 
mule and was recently acquired by 
theUniversity of Nebraska. Hitherto 
the opinion has been that a mule can- 
not become a mother. Ichabod, as this 
animal is called, is said to be strong 
and well developed, and travels with 
a gait similar to that of the horse. 
He was bom on a Nebraska farm 



At the Amerlesn Museum of Natural 
History this great silver ball-map <A 
the heavens, 12 inches in diameter 
and valued Bt 108,000 dollars, was 
recently placed on exhibition. It is 
400 years cAd and is the work of 
Tycho Braheitbe noted astronomer 


INVENTIVE CHEMIST 


fhrcy W. LeDuc, chent- 
btt of the Biochemic Div- 
iidon, Bureau of Anbnal 
Hiubandry, Departaseat 
of Agriculture, saves the 
government thousands 
Sonars a year by ^ in* 
ventions. He is (^om 
his machine wMidi 
%bven with <glae 
Stoppers of tttberei^ 
homes. The pse of slu- 
ing wax was more oost^ 
swia 


TOR D1A&ETB8 TREATMBMT ; 

Atthongb not sabatantia^ 
pendent research, the ttSatmeat ior 
diabetea devel|E>pi^ by a Kaniah Oty 
phyaiclaa w[Bl be praetice4"^he 
umque steel tank is ippint sf Si 
pdllioa doUar Sanitarfum tfriAt 
U Olevelaiid. The tiMstiiiwMt «iism 
secret bpt It is' pndithtfOQ^. 

is U 
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BRIDGE-TO-BE 

Satisfactory progress is being made in 
the construction of the massive piers 
that will sustain the load of the future 
bridge spanning the Hudson River 
from Fort Lee, New Jersey, to Fort 
Washington, New York City. This 
illustration shows the piers on the 
New Jersey side completed, ready for 
the main columns which will be of 
silicon steel, encased with masonry. 
Bed rock was reached at depths va- 
rying from 35 to 75 feet below water. 
A steel coffer-dam protected the work 


“THANK YOU-U-U!” 

So says the voice from this new auto- 
matic cigarette vending machine; and 
follows this by the spoken slogan of 
the particular brand purchased. A 
battery of these venders haa been in- 
stalled in New York City in a Broad- 
way cigar store of a national system 
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BIGGEST BELT 

What is said to be the largest power 
belt in the world has just been built 
at Oakland, California. It is 1020 
feet long, 42 inches wide, and is 
valued at 9000 dollars. It contains 
10,000 pounds of rubber and 9000 
pounds of cotton fabric in eight plies 




CLASSROOM GEYSER 

ProfesBor B. J. Spence, of North- 
western Univerelty, built this model 
of a geyser to work on the principle 
•uggested by Bunsen in 1847. Water 
and steam spout to a height of six 
' feet every 10 to 15 minutes. Gas 
flames (shown on floor) heat the 
water in the tapered tube until that 
at the bottom reaches the boiling 
hoint—htgher than usual because of 
ptftiwurw above; the hot water ex- 
Ipaiids. rises, and becomes steam since 
its ertt^ temperature is loww; wd 
HA 

Vetter sibove it six feet mto the air 


'’“*"**’ TRENCH DIGGER, CABLE LAYER. TRENCH FILLER 
Only dx men ate required to operate' this new German machine which first digs a 
trench, then lays the cable and finally fllb the tremfli with sdl—aU in one opera- 
tion as ths monster moves along. It will be noted that the oahle truck brings up 
the rear the sable being carried fcurward along the arm to a pdnt in front of the 
soil tube. The machine at tbe left ^ the trench and tows the truck 
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Problems of Solar Researds 

Many Perplexing Puzzles Have Given Way to Astn^kysical ^ 
search, but Enough Remain to Keep Astrophysicists Occupied 

By HENRY NORRIS RUSSELL, Ph.D. 


T he great luminous clouds 
which extend high above the 
surface of the Sun have been 
known for a century or so. 
They were first observed as brilliant 
scarlet specks at the edge of the dark 
Moon during a total eclipse. A little 
later measures were made which show 
that the Moon, as it moved across the 
face of the Sun, moved across 
these bright objects too, hiding 
some and uncovering others 
and making it evident that 
they were attached to the Sun 
and not to the Moon— whence 
arose the old-fashioned name 
of “solar protuberances,” now 
altered to “solar prominences.” 

While study of these prom- 
inences was restricted to the 
few minutes of an occasional 
eclipse progress was slow, but 
sixty years ago Janssen and 
Lockyer proved that they 
were masses of luminous gas 
and that by isolating with a 
suitable spectroscope the par- 
ticular kinds of light which they 
gave out strongly, they could 
be observed any clear day in- 
dependent of an eclipse. 


expected in the upper parts of the 
Sun’s atmosphere; but why should cal- 
cium, which is a metal with ratter 
heavy atoms, accompany them when 
other metals were apparently absent? 

JHirther puzzles appeared. What 
forces caused the extraordinarily rapid 
motions of these explosive promi- 
nences? Why do these forces some- 






, 
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half an hour. Yet the prominencea re- 
main in position without visible means 
of support for days. What holds 

them up? . s 

Finally, the chromosphere itneli is 
a puzzle. Under such a powerful force 
of gravity the upper layers of gas 
should compress the loVer by their 
weight. The simple calculation shows 
that even for the lightest gaa, 
hydrogen, and for the high 
temperature of about 5000 de* 
grees, Centigrade, which pre- 
vails above the Sun's surface, 
the density of the gas should 
double for a vertical descent of 
100 miles, double again in the 
next hundred, and so on. The 
transition from gas as rarefied 
as to be practically indistin- 
guishable from a vacuum, to 
gas so dense as to be opaque, 
should take place in a depth of 
a couple of thousand miles at 
most; for heavier gases, in a 
hundred miles or so. Yet the 
observations show that the 
chromosphere is six or eight 
thousand miles deep and that 
it does not appear to be much 
denser at the bottom than at 
the top. 










T was then soon found that 
the prominences rise from a 
continuous layer of gas thou- 
sands of miles deep and called 
the chromosphere, which en- 
velopes the whole surface of 
the Sun. Most of them are of 
a quiescent type, retaining 
their general shape and size for 
days and occasionally for many 
weeks; but some are evidently 
eruptive and change with ex- 
traordinary rapidity, moving 
at speeds which sometimes 
exceed 100 miles per second. 

The invention of the spec-* 
troheliograph in 1890 by Hale 

and Deslandres made it pos- . ^ 

Bible to obtain admirable photo- times work, not vertically away from 
graphs of the prominences, giving a the Sun, but sideways, is clearly 



Yerkee Obscrvaior) 

CHANGES IN A SOLAR PROMINENCE 

The areal '‘banyan tree" prontbnewe of 1910 Utded from Mat^ 
17 to April as. The fite speetrohehofframs ehom its eeomim 


permanent record of their forms and 
motions, and a great wealth of facts 
is now available for the investigation. 
The interpretation of these facts is 
not always easy. The spectinl lines 
show that the principal constituents 
of the quiescent prominences are hy- 


1 T is again evident that some 
force must be atworkto hold 
the chromosphere Up. What 
is this mysterious power that 
counteracts and eo^Hmes 
overcomes the Sun's mighty 
attraction—that ban hold, up 
heavy atoms as well ^ light 
ones and push them sidewise 
as well as upward? 'The an- 
ssmr is now certain; it k,tte 
wast flood of radlation—lifht 
end heat— which eabapes fim 
the solar surface, ! 

A body upon which hgll^ 
falls experiences a force-^ 
radiation pnMSure — whidi 
tends , to drive it in the fraction in 
which the light was moving, for 
of moderate intensity sudh fts stopidri; 
at the eartlr's distance, this fores Is 
small and influences only very, sniaU 
dust particles such as i^babljf oijWdf 


UXAV ^ 

shown by observed lateral motions of 
bright knots in some prominences? 

Strange as the eruptive prominences 
are, the quiescent ones are in some 

ways stranger. The force of gravity in the tails of oomets, Neawr the 
near the ^n's iturface is very great, both radiation presstm 
of the quiescent prominences are ny- An unsupported body would fall 450 increase, 
drogen helium and— calcium. The feet in the first «econd, 800 miles again only snmB partlehw sBf ,^^ 
first two are light gases and ndght be within a minute, and 280^000 miles in Atoms 'ate, W 
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brilliant calcium flocculi 

Thene are great clouda of luminous calcium vapor in ike 
atmosphere of the Sun, far larger than the earth 

waves would go past them without dis- 
turbing them, were it not that^ the 
atoms themselves can absorb light. 

Light of the particular kinds which the 
atom can deal with will be absorbed 
and bear a powerful influence upon 
the atom. If, then, an atom near the 
Sun in its upper atmosphere absorbs 
light within the range of wavelen^h 
which the Sun gives off powerfully 
it will be subject to radiation 
pressure which may weaken the 
effects of gravity or even overpower 

them. ..... . j 

Now atoms of calcium (in the ionized 
State with an electron gone, in which 
they are pretty sure to be in hot rare- 
fied upper layers of the solar atmos- 
phere) absorb very strongly in a region 
where the Sun’s radiation is 
strong, producing the great H and K 
lines in the violet. ^ , 

Calculations by Milne have shown 
that such atoms, if exposed to the full 
intensity of sunlight undimimshed 
by the weakening which occurs m 
these lines, woUld be powerfully re- 
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middle of the line in the 
solar spectrum, but to a 
wavelength on the violet 
edge of the line where it is 
not so dark. Radiation 
pressure would now over- 
balance gravity and the 
atoms would be urged up- 
ward at an ever-increasing 
rate. This process may 
seem to account in a general 
way for the upward ac- 
celeration exhibited by the 
great detached masses of 
the eruptive prominences, 
although many details of 
the observations remain 
puzzling. 

Finally, the lateral mo- 
tions of some jets and spikes 
of prominence material have 
recently been very ingeni- 
ously explained by a young 
Englishman, Mr. Pike. Ob- 
servations show that the 
material in these jets is ap- 
parently attracted toward sun spots 
and even sucked into them at speeds 
which may reach 50 miles per second, 
while there are other regions from 
which the gas appears to be ejected 
and repulsed, Mr. Pike suggests that 
these repelling regions are faculae- 
the occasional bright areas surpassing 
in brilliance the rest of the photo- 
sphere. Such regions would exist in 
unusually strong radiation pressure, 
and drive the prominence forming ga^ 
away from them at an ever-increasing 
rate, the spots being cooler and darker 
than the rest of the surface. 

I F the spot w4re not there the hori- 
zontal portions arising from all 
parts of the Sun’s uniformly luminous 
surface would balance one another. 
If a spot should suddenly appear, the 
diminution of radiation pressure away 
from it while that in all other direction 
was unaltered, would lead to an ap- 
parent attraction. 

Gas about a spot, too, would not be 
held up strongly enough to balance the 


Now very few ionized atoms have their 
strongest lines in the region of the 
spectrum which is observable in the 
Sun. Those which do — strontium, 
titanium and even the very rare metal 
scandium — show up in the chronio- 
sphere and prominences. Others, like 
iron, have lines farther in the ultra- 
violet where the Sun’s radiation is rela- 
tively weak and may be insufficient to 
hold up heavy atoms. For other 
atoms, such as sodium, the correspond- 
ing lines are still farther out and there 
is no hope of their being supported. 

But the behavior of hydrogen and 
helium remains a puzzle. 

T hese atoms are so hard to 
ionize that we need not consider 
its complications, but their strongest 
lines are so very far in the ultra-violet 
that they do not come in to the reckon- 
ing at all. The visible hydrogen lines 
must do a great deal toward^ keeping 
the hydrogen atoms afloat in space 
but the helium lines do not show an 
absorption at all, although they are 
strong in the chromosphere and prom- 
inences. Here is one of the puzzles 
which is not yet solved. 

The astrophysicist is in no present 
danger of weeping because he has no 
more worlds to conquer. 

Can we go to Mars? Writeria of 8ci- 
- entific fiction have played with this 
idea for decades and given it a bad navne. 
Next month we shall tell of some serious 
thinking on the problem which, while 
far from solution, is no longer a dream. 


‘"rflJirthr^nardflyX^^^^^ or gravity, hence, there 

pelledfromtheSunananyonai K tendency for prominence 


speed into space. As, a matter of fact, 
these absorption lines produced in a 
lower atmosphere by calcium atoms 
which are entangled among a host ot 
other atoms of all sorts and cannot 
escape, automatically adjust them 


would be a tendency for pronunence 
material to move toward the spot, 
both laterally and downward. Detailed 
calculations show that velocities as 
high as 60 or 60 miles per second may 
be reached under the combined in- 


oiitAmaticallv adjust them- oe reacneu uuuci — 

escape, J the fluence of the repulsion of a facula and 

selves to just such almost the “attraction"’ of a spot, and that the 

« up 2 vw the oh.p. wluch . ob- 

!,”‘lhr^bSS2phi“‘»d th« ^at Great progw.8 haa thorri^ been 
height of the prominences are ex- 
plained, 


I P once a calcium atom,' or a cloud 
of them, got started 
thinge would change. On ®; 

fliefT motion, tboy wouU t» 1^ 


VJilTCgi' j 

made in interpreting the strange and at 
first sight inexplicable behavior of the 
prominences, but there is much that 
remains to be done. 

We can explain the absence of most 
of the other abundant metals from the 
prominences. At this very low dei^ity 
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THE SNOW TELESCOPE 

Two mirrors atop the iottunr reflect the Sun's 
imUge downward into a deep well 
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Mans First 

Mechanical 

Achievement 

A ncientMan Stone Implements Pass- 
ed Through a Definite Evolution 

By J. REID MOIR 

Fellow of the Royal Anthropological Institute of Great Britain and haland 

With tirtJWingB by tho autlior 



T here are very few people, it 
may be supposed, who, after 
making an examination of the 
flint hand-axes of paleolithic 
man, and realizing the skill with which 
they were made, are prepared to be- 
lieve that such highly-developed speci- 
mens represent the first efforts of an 
intelligent being to shape stone inten- 
tionally. The truth of this supposition 
was borne in upon me many years 
ago, and, in consequence, I set about 
searching for flint implements which 
could be regarded as the ancestral 
forms from which the hand-axes were 
developed. 

At that time I had already carried 
out extensive researches in the bone 
bed, (Figure 1,) beneath the Red Crag 
of East Anglia, in the eastern part of 
England, and had recovered from this 
deposit a series of implements of def- 
initely human origin, and referable to 
the remote Pliocene epoch. The most 



A ROSTRO-CARINATE 

Figure 2 : Even before Pleiniocene time^ 
pt^ahly 1,000,000 ymm ago, thin peculiar 
type of implement had already been evolved 

outstanding type of these pre-Crag 
specimens is one which has usually 
the undaked flint cortex at one end 
where it was no doubt held in the 
hand, while the other is carefully 
trimmed to the shape of the beak of 
a bird of prey (Figure 2). These are 
the rostro-carinate implements which 
represent a new and hitherto unrecog- 
nized form of the handiwork of ancient 
man. 

Now when these specimens were dis- 
covered I decided to ascertain, by mak- 
ing an examination of tbeii' flak« 
ings, exactly how and on what plan 


they were made, and this 
work revealed a very in- 
teresting and significant | 
series of facts. 

The earliest known im- . 
plements of man are the 
eoliths which are formed 
almost exclusively from pieces of tabu- 
lar flint which have been roughly flaked 
along one or other of their edges 
(Figure 8). In the days when these 
specimens were made there were 
available upon the land surface large 
quantities of tabular flint which pos- 
sessed two naturally-produced and 
more or less flat striking platforms 
upon which the people of the Dawn 
Age could deliver blows with their 
hammerstonesi and detach the discord 
flakes. 

I T is somewhat difficult to imagine 
how these first representatives of 
the human race could ever have started 
making stone implements, but for the 
kindly provision by Providence of 
such easily-flaked material as tabular 
flint. However, the jnventive genius of 
man, which is apparent even in Eolithic 
times, would probably have produced 
implements of some kind, even if tabu- 
lar flint had not been available. It is 
not too much to say, however, that if 
this material had been absent the evo- 
lution of flint implements would have 
taken a different course from that 
which it followed, resulting in the de- 
velopment of implemental forms differ- 
ing widely from those with which we 
are familiar. If a pointed eolith (Pig- 
gure 3) is examined in profile it 
is seen that, in the ma- 
jority of cases, a beak-like 
form is observable. The / 

production of this form is, 
however, almost inevitable 
in making an Eolithic imple- 
ment of pointed type, as S. I ' 
may readily be proved by ' 

experiment. p 

When the first stSge of 
man’s evolutionary prog- 
ress in implement-making L 
had passed, we enter upon 
the next Stage which is 
represented by the artifacts Si 


BONE BED BENEATH THE RED CRAG 

Pigw© 1 : The author is pointing to the hone bed in which 
many implements of the rostro-carinate type were found 

if tabu- found in the bone bed beneath the Red 
r flaked Crag of East Anglia. When the people 
edges of these far-distant days arrived upon 
n these the ancient land surface of East Anglia 
• were they found that the flint at hand was 
e large in the form of rounded nodules, quite 
;h pos- different from the tabular variety. We 
d and can imagine that these nodules were 
itforms gravely examined by the new arrivals, 
Dawn and that attempts were made to detach 
1 their flakes by delivering blows upon the 
discord rounded surfaces of the flints. The 
uselessness of these attempts would 
soon be made manifest, and the con- 
magine elusion would be arrived at that some 
ives of other method of attack was needful, 
started It was then that the knowledge 
for the acquired in Eolithic times came to tiieir 
ice of aid, and enabled them to see that by 
tabular some means the intractable nodular 
niusof flints had to be altered to a tabular 
lolithic form. In the last issue of this journal 
iduced I have shown how this alteration was 
f tabu- brought about, and it is therefore 
It is sufficient to say that the ^rounded 
that if stones were fractiaed by cleaving 
le evo- blows by means of a tabular 

1 have piece of flint was prodw^' When this 

1 that was accomplished, blowsV^ 

he de- upon one of the flattish surfaces in the 
differ- same way in which the Eolithic imple- 
ch we mcfpts ^ pointed f<^m were made, ex- 
I (Fig- oept riist in the cs«e of the pre-Critg 
Sle it speeimehs, the tabular flint, being of 
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^ater thiokneas, a large and more 
ImpoaiDg ai%ifaot resulted. 

fa lite rostro-carinate (Figure 2) 
moat of one of the flat surfaces orig- 
iaally produced is preserved and is 
eall^ the lower or ventral plane, while 
the other flat surface (the upper or 
dorsal plane) is considerably reduced in 
siae' in the formation of the pointed 
end and “keel" of the specimen. Now, 
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eral of these specimens possess only 
one cutting edge, the other being repr^ 
sented by a flattish surface, while in 
the case of the side with a cutting edge 
there is often preserved a part of a 
similar surface (Figure 5). 

These flat areas had been recog- 
nized by archeologists for some years, 
and described as “lateral platforms,” 
which is a correct term when the speci- 
men is viewed in the normal manner 
with the point uppermost. But the 
true significance of these platforms was 
not understood. Now, however, we 
recognize them to be the remains of the 
original striking platforms produced 
in the initial shaping of the nodule of 
flint, and precisely similar to those 
forms in the first stages of the manu- 
facture of a rostro-carinate. 


r 


ANOTHER STEP FORWARD 

Figure 4 : How Ihe roAtro-cnrinaic type tvan 
converted to Inter type; a croes-acction 

at first sight a rostro-carinate, of which 
a section taken through the functional 
portion is triangular, seems to bear no 
resemblance to a pointed or oval imple- 
ment of lower Paleolithic age, which is 
generally of a rhomboidal section (Fig- 
ure 4). 

But fortunately there are preserved 
in certain collections, examples of the 
earliest Chellean hand-axes, and an 
examination I carried out of these 
soon showed me that some, when 
viewed in profile, with the pointed end 
held to the right or the left as the case 
may be, exhibit a definite beak-like 
appearance (Figure 5). Further, sev- 




the complete evolution 

S'* jTIm fiO'Uf€St tfuf Awmwwnih AfuMutn of iViilUf s? 

of a opring dog fioh, monk jSfc and •kois 


F rom the evidence of the various 
specimens of early Paleolithic im- 
plements now available for examina- 
tion, it is clear that the keel of the 
rostro-carinate was gradually extended 
backwards until it extended from one 
end of the implement to the other, and 
gave to the tool the form of a chopper. 
When this was accomplished the speci- 
men still retained its original triangular 
section, the base of the triangle repre- 
senting the flattish surface held in the 
hand while the apex represented the 
cutting edge. 

Apparently it was eventually realized 
by the ancient people that it would be 
an advantage if a cutting edge opposite 
to the keel could be produced, and 
after many attempts this was carried 
out by flaking away either side of the 
flat ventral plane (Figure 4). Thus 
the transition from a rostro-carinate 
with a triangular section to an early 
Chellean hand- axe with a rhomboidal 
section was accomplished by the com- 
preuxion, as it were, 
of the former until 
the new type of im- 
plement was pro- 
duced (Figure 6). 

Strange to say the 
typeof paleolithic im- 
plement with trian- 
gular section of very 
low elevation which 
was formed by the 
depression of the roa- 
tro-carinate follows 
the plan upon which 
the fish known as the 
skate was evolved 
from ancestral squal- 
oid form (Figure 6B). 
It is not of course 
to be supposed that 
the ancient flint 
flakers knew any- 
thing about the man- 
ner in which these 
fishes were devel- 
oped, but neverthe- 
less the facts above 
described are of con- 


EARMARKS OF TRANSITION 

Fieure 6: Often thege bear emience of Ihr 
erolulion suggested by Figure K 

siderable interest and possible impor- 
^{inc6. 

In the paleoliths with a triangular 
section of low elevation the keel of the 
rostro-carinate had ceased to be a 
functional part of the implement, and 
these specimens thus differ markedly 
from those with a rhomboidal section 
—although the completed weapons 
could be put to precisely similar pur- 
poses. 


F rom the above considerations it is 
obvious that the primitive Mlith 
was developed into the rostro-carinate, 
while the latter gradually “evolved” 
into the well-known implements of 
Paleolithic type. The Eolithio speci- 
mens thus take their place at the 
very base of the implemental series 
and must therefore be regarded as 
having played a fundamentally impor- 
tant part in the development of human 
industries in pre-historic times. 

Further, throughout all the various 
stages of flint implement making, 
Eolithic forms are occasionally found, 
as are the rostro-carinates; and I have 
in my possession examples of these 
primitive types found in deposits ref- 
erable to the very end of the Stone 
Age. . 

There is no doubt that any imple- 
ment which survived and was used over 
a period of at least .500,000 years must 
have been of great importance to pre- 
histpric man. After many years ex- 
perience and intensive assimilation of 
flint implements of all ages I have 
reached the definite conclusion that 
every ancient industry is indissolubly 
linked to that which goes before and to 
that which follows after it, and that all 
can be traced back in an unbroken line 
through the rostro^arinate imple- 
ments to the primitive and simple 
eoliths which represent, so far as we 
at present know, man’s first mechanical , 
achievement. 

This eompktes the seriei of three arti- 
- clea on flint flaking. Readers are re- 
quested to send the editor samples of their 
efforts to reproduce the ancestral akilL 
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A NEW FARM PRODUCT' 

The fur of muekratet now rained onfarme, in muck sought 
after fot me in no^alled '^Hudson seal” and other coats 


Muskrats to Orddr 

The Fur of These Once Lowly Rodents 
Now Forms the Basis of Profitabte 
Farming Projects 

By E, L. CHICANOT 

which establishments de- 
voted to the raising of this 
animal are operated, ap- 
proximating the natural, 
primitive condition, the 


securing of statistics has been found 


I T is not long since the muskrat in 
Canada was regarded as a very in- 
significant member of the country's 
fur-bearing fauna. His value was 
almost too trivial for the northern 
trappers to bother with him, unless the 
pelts could be secured in large numbers 
without any great effort. Farm boys 
used to make good use of their spare 
time by trapping or shooting musk- 
rats along streams or the edge of 
sloughs in the neighborhood of their 
homes and then taking the pelts to 
town on Saturdays to be traded in at 
the general store for a handful of 
candy. Times have changed. Today 
the s^pn^ unprepossessing little rodent 
is occupying the attention of brainy 
men with capital and initiative, and 
the stretches of swamp and marsh, 
heedlessly passed over in the years of 
agricultural settlement as utterly un- 
fit for any practical purpose, have 
taken on a high value as suited to the 
domestic rearing of muskrats. 

O NE of the outstanding and most 
interesting features of post-war 
development in Canada has been the 
expansion and branching out of the 
Dominion's fur-farming industry. The 
vast amount of valuable information 
acquired in the gradual evolution of the 
fox-farming industry, which has spread 
from Prince Edward Island into every 
part of Canada, and from the Dominion 
into nearly every country of the globe, 
has been applied with most gratifying 
success to the domestic rearing of other 
fur-bearing animals whose pelts are 
in continual demand, both indigenous 
and exotic. Each year new ramifica- 
tions have been added to the fur-farm- 
ing industry until it now includes, in 
addition to foxes of all kinds, raccoon, 
mink, skunk, marten, fisher, lynx, 
beaver, coyote, Siberian hare, Chin- 
chilla rabbit, and Karakul sheep. 

The Canadian Government, which 
first took official cognizance of the fur- 
farming industry of the country in 
1919, has beep able, in a fairly accurate 
manner, to keep track of and record the 
progress of all branches of this new 
activity with the exception of musk- 
rat ranching. Owing to the manner in 


impossible since operators themselves 
have but the vaguest of ideas as to the 
extent of their possessions. This is one 
reason why the astonishing growth 
which has taken place in muskrat 
ranching in Canada has not received 
the attention it warrants and why the 
significance of certain developments in 
western Canada at the present time 
are not properly appreciated. 

From the earliest days when men 
were attracted to the forbidding land 
fabled to contain rich peltry, the 
humble little muskrat has played an 
outstanding part in the country's fur 
trade. Down through the years when 
Canada was considered little else but 
a large fur depository, and later 
through the stages of agricultural 
settlement, it has been trapped in 
hundreds of thousands annually. While 
the beaver may have accounted for the 
greatest revenue, his humble relative 
has contributed the numbers. Records 
of the Hudson's Bay Company show 
that in 1850, 175,000 Canadian musk- 
rat skins were sold in London; in 
1860, 250,000; in 1870, approximately 
the same figure; and by 1902, 1,650,000. 


Government figures show that in the 
season 1922-23 nearly 4,000,000 musk- 
rat pelts were taken in Canada; in 
1923-24, 8,000,000; and in 1924-26 over 
2,600,000. 

Quite meteorically this ubiquitous 
and plebeian little rodent has made an 
ascendancy into the ranks of the aris- 
tocracy. From the most insignificantly 
regarded of the country's fauna he has 
come to be one of the most appreciated 
and valued by trappers, tradem, and 
manufacturers alike. The initial am- 
bitious step was made in the concluding 
years of the first decade of the century 
when this lowly slough-dw eller began to 
achieve a marked popularity under the 
pseudonym of Hudson seal. Gradually 
it came to take on many other aliases, 
and the security of the future of the 
muskrat industry is held to be the 
readiness with which the pelt of the 
little animal can be adapted to imitate 
the rarer and more valuable peltry, 

T here has naturally been a cor- 
responding rise in the revenue ac- 
cruing from the sale of muskrat pelts. 
In 1850 Canadian muskrat skins sold 
in London for eight cents apiece, and 
in 1860 for 19 cents. By 1908 the 
price jumped to 22 cents, and in 1910, 
when the upstart ambitions of the 
humble-born rodent were first evidenc- 
ing themselves, pelts brought an aver- 
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afire of 87 cents. Prom then on the 
mimkrat continued to realize srood 
prices until in 1919-20; a year of extra- 
ordinary values in all lines, the spec- 
tacular figure of $10.50 was reached at 
the New York fur sales. Prices have 
now become fairly stabilized under 
steady demand and there is every like- 
lihood of their remaining so. The 
Canadian catch of 1922-23 returned 
an average of $1.82 per pelt to the 
primary producer; that of 1923-24 
$1.15; and that of 1924-25 $1.11. At 
the Montreal fur sales in 1925 musk- 
rat pelts sold up to two dollars and 
in 1926 and 1927 ranged from $1,60 
up to two dollars, prime ranch-bred 
skins bringing a slightly higher figure. 

T he rising value of peltry, in com- 
bination with the devotion of inter- 
est to the matter of expanding the fur- 
farming industry, resulted in some 
attention being given in parts of 
Canada to the possibilities of raising 
muskrats domestically, which it seems 
almost strange now should not have 
come earlier. Immediately there was 
inaugurated an industry of such tre- 
mendous possibilities, with so many 
advantages and such opportunities 
for profit, and withal so few apparent 
handicaps, as to cause conservative in- 
dividuals to hesitate at the very rosi- 
ness of the prospect. And, according 
to the best authorities, conditions are 
exactly what they appear to be. Domes- 
tic muskrat rearing they declare to en- 
tail little labor, to be remunerative, and 
at the same time to be practically fool 
proof. While Canada has no monopoly 
of the industry, which is to be found 
flourishing in many parts of the United 
States, it promises to attain heights of 
development in the Dominion which no 
other country can reach because none 
other possesses all the requisites to 
such a degree. 

While experiments in raising musk- 


rats without water, in small pens, on 
dry land, after the intensive manner 
of foxes and other valuable fur-bearers, 
have been successful, without injury 
to the fur or the health of the animal, 
and without impairing the prolific 
breeding qualities of the animal, such 
Ihethods would appear to be object- 
less and impracticable, and have re- 
ceived little attention. With the rela- 
tively low value of the individual pelt, 
the essence of muskrat ranching is pro- 
duction on a large scale, and Canada is 
dotted in every section of her wide 
expanse with pieces of waste, unpro- 
ductive swamp and marshland, the 
natural home and breeding ground of 
the little rodent. 

To transform such a piece of swamp 
into a muskrat farm is the easiest thing 
imaginable, and when effected on a 
large enough scale the animals scarcely 
realize they are being confined or 
‘'farmed.^' All that is required is a rat- 
proof fence put around the entire * 
acreage and sunk to a depth of about 
eight inches in the ground. This is not 
so much to keep the rodents from wan- 
dering too far as to prevent the coyote 
and fisher, the natural and almost only 
enemies of the muskrat, from getting in. 

S UCH a piece of land in Canada will 
almost invariably be found to con- 
tain the nucleus of the future rat popu- 
lation and continual stocking may be 
effected from neighboring creeks and 
sloughs to supplement the foundation 
colony. Muskrats can be caught in box 
traps at any time of the year, and the 
extent of operations is only limited by 
the area fenced. 

Thereafter there is not a great deal 
to do but watch the animals multiply 
and take toll of the increase in the 
winter. The muskrat is extremely 
prolific, with from three to five litters 
per year, and a pair of animals will 
produce as many as 50 young in a 



A FUR FARMER 

This muskrat farmer made a 

profit of 10,000 dollars for a year's catch 


season. A 500 percent increase in a 
ranch’s population in a year is a very 
conservative estimate. Muskrats are 
signally immune from disease, and the 
greater part of their sustenance is 
naturally provided both winter and 
summer. A shortage of natural food 
in the winter months is met by vege- 
tables thrown through a hole in the ice, 
the icy water keeping the vegetables 
indefinitely. The economy of feed- 
ing may be gathered from the fact 
that a bushel of turnips or mangels 
will feed a muskrat from 10 to 12 
weeks. 

I T is little wonder that such numbers 
of people in all parts of the world 
have been investigating the' possi- 
bilities of the muskrat industry in 
Canada. It is considered that the time 
may come when the domestic raising 
of this little rodent will generally be 
added to the many phases of mixed 
farming followed in Canada, and agri- 
culturists utilize pieces of unproductive 
swamp land on their holdings to de- 
velop a profitable side line, as is becom- 
ing an increasing practice with foxes, 
to supplement farm revenue. There 
are already a great many farmers in all 
parts of the Dominion raising musk- 
rats on small sections, although the 
present conception of muskrat ranching 
is an elaborate enterprise involving a 
substantial acreage and the production 
of the animals by the thousands each 
year. For this purpose large sections 
of what was previously considered 
waste land are being taken up and the 
development of a gigantic industry 
is forecast, particularly in the western 
part of the Dominion of Canada. 



ThU Is (he kind <if land whi<^ i$ ideal far muskrai farming, Im, marshy, it is of liitle or no 
for ot^r pwfposes, hut is ideaf M raisinff the ealuabk nktems as it is iheirnaturdl haunt 
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The present extent of the muskrat 
induetry in Canada is only vaguely 
known^ although it is followed in every 



province, for establishment on the part 
of Canadians, Americans, and the 
nationals of other countries has been 
taking place quietly and unheralded. 
The elaborate movement under way, 
particularly in the western provinces, 
is only publicly indicated when some 
very large enterprise is launched. It 
only became known that the govern- 
ments of the Prairie Provinces had been 
deluged with applications to file upon 
marshlands in the territory when the 
provincial authorities together ap- 
proached the Dominion Government 
with a view to securing the transfer 
of the control of such lands to them. 
Shortly after this, Manitoba set about 
an official scientific survey of lands, 
food supply, et cetera, in its northern 
territory which possesses some of the 
largest marshes on the continent and 
put the airplane to novel use in sowing 
wild rice over these lands in order to 
extend the feeding grounds and natural 
habitat of the muskrat. 


I N the last great pioneering terri- 
tory of the Peace River country 
of northern Alberta, where many 
stretches of land suitable for musk- 
rat ranching exist, there has been quite 
an invasion with this objective. Not 
long ago a syndicate acquired 15 
quarter sections, or a total of 2400 
acres, upon which there were thriving 
muskrat colonies, and transformed it, 
by fencing, into a gigantic muskrat 
p|.eserve. Eastern capitalists secured 
1000 acres of swamp at Oak Lake, 
Manitoba, for a similar project and the 
fencing of the property alone cost 
20,000 dollars. A Milwaukee cattle 
rancher, establishing a large Hereford 
ranch in Manitoba, purchased an ad- 
joining 640 acres of swamp, stocky it 
with muskrats, and formed a syndicate 
to operate it. 

Yet greater interest and activitjy has 
been apparent in British Ck^Iumbia, 
where the muskrat, domestical^ reared, 


supplementing the raw catch, reaching rat fanning ip western CJanadato 
the market as Hudson seal, has almost to come^ Tte petition of mifie 
in point value come to take the place Provinces to the Dominion Govern-* 
of the great annual catch of seal skins in ment was granted and they have se* 
the North Pacific which constituted cured control of their swamplands to 
such an important item of British Col- be leased for .the purpose of following 
umbia revenue in the past and wps this activity. Leases are ordinarily 
brought to an end some years ago by in- not to exceed 640 acres, although larger 
ternational treaty. The growth of the leases may be secured if conditions 
industry there is by no means solely at- are such as to warrant granting them, 
tributable to residents of the province A yearly rental of 25 cents per acre Is 
but to many newcomers from Wash- to be charged for the first three years, 
ington, Oregon, and other Pacific coast thereafter one dollar per acre. Trap- 
states. ping of muskrats will not be permitted 

In this province the Columbia- during the first year of any lease except 
Kootenay valley has come very much under special permit. Awaiting the 
to the fore in the muskrat industry, coming into force of these regulations 
The confluence of two great rivers, it are over 200 applications in Alberta, 
possesses tremendous areas of over- over j5^0 in Saskatchewan, and over 
flown marshlands, the haunts of musk- 250 in Manitoba. The present year 
rats, and these have been fenced off should see the real dawning of the 
and occupied with a rapidity which muskrat era in western Canada, 
forcasts a great local industry. Not 

only have old residents of the valley Tiyl'USKRAT fanning in western 
turned to this new activity but last iV A Canada, there is every ipdica- 
year ranches of over 1000 acres in ex- tion, is going to be a great industry. It 

is a phase of the broad and growing 
industry of fur farming which has just 
been initiated and already gives definite 
promise of outstripping other branches 
of domestic fur production in popu- 
larity and possibly in revenue. It is 
an industry which has a particularly 
strong appeal for the uninitiated con- 
templating engagement in fur farming, 
since in it expert and novice have prac- 
tically equal chances, and this is going 
to be a factor in swelling the array of 
followers. It is of peculiar value and 
outstanding benefit to the country as 
utilizing and rendering revenue-produc- 
ing such spaces as are at present unpro- 
ductive and considered worthless. 

A MUSKRAT HOME ^ Zane Grey, well-known author and 

Composed of mud and the rodents^ ^ eportaman, ha$ prepared a thrilling 

homes dot the swamp of the muskrat farm story of big game fkhing in the South 

Seas which will appear shortly* 

tent were established by men who had 
come from Washington and Oregon for 
the purpose. 

The same is taking place in other 
sections of British Columbia’s interior 
where large areas of such suitable land 
are frequently to be found, and men 
who have been following the arduous 
trap line for years are coming to 
settle down to an equally profitable 
living under the more comfortable 
conditions of intensive farms. The big- 
gest muskrat ranch in Canada, which 
probably means the entire world, was 
established not long ago at Swan Lake, 
about 40 miles west of Quesnel, in 
central British Columbia. It consists 
of an area of swampland, lake and 
woods, totalling over 8000 acres. Smne 
idea of the extent of operations may be 
gathered from the fact that weekly 
disbursements to trappers foir founda* 
tion stock ran to a thousand dollars, 
and it is calculated that the ranch, 
when in full swing, will have an annual 
output of about 60,000 pelts. 

The greatest development in musk- 
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How Old Are The 

JCLverlasting 

Dating the Geologic Age of Mountain 
Ranges Involves a Careful Invests 
gation of Many Kinds of Evidence 



By EDWARD W. BERRY 

Profe 9 »or of Paleontotogy, Johna Hopkin* University; Geologist, United 
States Geological Survey: Assistant State Geologist, Maryland: Mem- 
ber, National Academy of Sciences: American Philosophical Society 


M ountains, Uke shore lines, 
seem to be the permanent 
features of geography, and 
doubtless from the stand- 
point of marking political boundaries 
they are most admirable. But from 
the standpoint of geology both are 
temporary features of the autobiog- 
raphy of the earth. 

Mountains were the very last fea- 
tures in man's environment to be 
humanized, as it were. We can only 
surmise what early man thought, but 
judging from the reactions of present- 
day, backward or savage races such as 
the Andean Indian, the mountains were 
the abode of spirits—mostly hostile, as 
suggested by the inhospitality and ter- 
rors of the high peaks. 

We get the same impression from 
Greek mythology or from a perusal of 
English poetical or prose writings to 
the end of the 18th Century. Moun- 
tain scenery was to be viewed from a 
distance. The high regions of the 
earth, rugged, desolate, and dangerous, 
were not to be trifled with nor entered 
lightly, nor traversed save under direst 
necessity. This, as I have hinted, was 
due largely to the unconscious survival 
of notions inherited from earlier days 
when the mountains were the abode of 
evil spirits, and was not a mere prej- 
udice, as Geikie calls it. 

A mong the host of mountain 
. climbers that annually go to the 
Alpia, the Rockies or the less lofty 
White Mountains, or those that brave 
the Canadian Rockies, Andes or Him- 
alayaSf how lew are aware that these 
majestic features of the earth’s surface 
are so youthful, W;that even the Alps— 
th^t gteat playground of mountaineer- 
ing, i^faich has in recent years been the 
ini^faratloin of an entirely new school of 
ttiountain strcwsturea— was " sdentifl- 
CidHty unknown until first studied by the 
iMiogIst de Baussure, born in Geneva 
as late as 1740? 

The geolQcle hietory of mowtalns 


may be said to have been inaugurated 
by elongated depressions in the earth's 
crust sufficient to permit the flooding of 
the region by oceanic waters. Then, 
through long ages sediments accumu- 
lated in these geosynclines, as they are 
techinally termed. With the gradual 
sinking of their foundations these sedi- 
ments- mostly sandstones, mudstones 
and limestones — piled up thicknesses of 
many thousands of feet. At intervals 
these sedimentary beds were folded by 
compressive crustal forces. It was 
formerly supposed that this folding of 
the rocks resulted in their elevation, 
but this is now known in many in- 
stances to be a false assumption, for the 
elevation to great heights usually oc- 
curs ages after the rocks were folded, 
and is due to gravitational readjust- 
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ILLIMANI AND LA PAZ 


This great mass, 21 ,20 U feet in altitude, «(m- 
sisis largely of Tertiary granite laid bare by 
erosion in the uplift of the eastern Andes 

ments, the folded sediments being of 
less density than the enclosing plutonic 
basin. 

Elevation alone would scarcely de- 
velop mountains as we know them, but 
rather plateaus, and it requires the long 
continued action of the weather snow', 
rain, frost, and so on, to remove the 
more soluble and less resistant por- 
tions and etch the relief of peaks, 
valleys and crags that are the distinc- 
tive features and charms of all moun- 
tain ranges. 

It may be said then that, granting 
the appropriate antecedent history as 
outlined above, the two immediate fac- 
tors concerned with mountain building 
are elevation and subsequent erosion. 
A surpassingly interesting problem is 
that of dating the elevation, 

W E know that all of the great 
mountain ranges of the present 
were elevated in comparatively recent 
geological times, since long continued 
erosion finally reduces the inequalities 
of the topography and wears them 
down to their roots, like the present 
Piedmont country which forms the in- 
land border of the Atlantic Coastal 
Plain. 

It is comparatively easy to date the 
time of the folding of the sedimentary 
rocks by the fossils which they contain, 
but this is not to be confused with the 
period of uplift, and the last is much 
more difficult, largely because it is com- 
paratively rare to find marine fossils 
after uplift commences. If we find, as 
is the case, marine fossils of Pliocene 
age at heights of a mile in the southern 
Andes, we know of a certainty that 
there has been an elevation of ewer 6000 
feet since the time they lived. 
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But elevation does not proceed at a 
ilittte tbat can be called rapid from the 
Iminaii point of view, and hence the 
rising mountain area will usually have 
been above sea level for many thou- 


sands of years before it reaches its maxi- 
mum height. The sedimentary rocks 
that are formed during this period of 
uplift will be volcanic ash, lake and 
stream deposits and will doubtless con- 
tain some traces of the contemporane- 
ous terrestrial animals and plants. But 
in most cases, although we can tell the 
age of these fossil terrestrial organisms 
with even more precision than we can 
tell the age of fossil marine organisms, 
we cannot tell the altitude at which 
they lived, and hence have no measure 
of the amount the beds containing 
their remains have been elevated since 
they were entombed. 

An illustration will make clear what 
I am trying to explain. At many 
points in the Great Basin of the western 
United States we find ash beds or clays 
and diatomaceous beds containing 
leaves and other traces of the contem- 
poraneous vegetation. A notable local- 
ity of this sort is around Spokane in 
eastern Washington, and there are 
others in Idaho and Nevada. These 
fossil plants are like those found today 
in the mesophytic hardwood forests of 
the eastern United States and those of 
eastern Asia — such things as sassafras, 
tulip trees, gums, walnuts and mag- 
nolias. 

W E know that they could not exist 
in the present more or less arid 
environment of the Great Basin. We 
know that during the Miocene age 
when they flourished, the climate was 
more humid than it is today in that re- 
gion, and we know also that the main 
factor in bringing about the present day 
aridity was the elevation of the Sierra 
Nevada Imd other rangeau 


We can conclude, then, that in late 
Miocene time this mountain chain was 
not yet sufficiently elevated to have 
brought about the extinction of the 
Miocene flora; but at what altitude 
that flora lived, or 
what the amount of 
post - Miocene eleva- 
tion was, we have no 
means of determining 
at present. 

A mountain system 
which has long at- 
tracted my attention 
as likely to throw 
light on our problem 
is the Andes. They 
are unique among the 
great systems of the 
earth in that they are 
now excessively and 
continuously high; 
they overhang a coast, 
and what is more to 
the point, they run 
approximately north 
and south, well across 
the equatorial and 
south tern per ate zones, 
and consequently in- 
tersect the two most 
constant wind systems of our planet — 
the easterly trades throughout their 
northern extent, and the westerly 
‘‘roaring forties” throughout their 
southern extent, and both of these 
wind systems are better developed and 
more constant in the Southern Hem- 
isphere than their counterparts in the 
Northern Hemisphere, since in the 
north the great extent of the continents 
seriously modifies and impairs their 
steadiness. 

T he south temperate westerlies 
compose the strongest, deepest, 
and most constant wind system of the 
globe, and the southern trades come 
next. Ignoring the other factors, the 
rearing of the bulk of the Andes across 
the paths of these winds has resulted in 
profound climatic changes and equally 
profound changes in the character of 
the animal and plant inhabitants of the 
region. The eastern slopes of the Andes 
from southeastern Colombia through 
Ecuador and Peru to central Bolivia 
are among the wettest regions of the 
earth and are covered with a tangle of 
tropical verdure. The western slopes 
of the Andes from central Chile south- 
ward become progressively wetter until 
in the region around and south of Val- 
divia, Chile, we encounter another re- 
gion of excessive rainfall and conse- 
quent equable temperature, resulting 
in a temperate rain forest rivalling that 
of the wet tropics. 

A comparatively few miles across the 
mountains and the picture is entirely 
changed. From the Gulf of Guayaquil 
in Ecuador to Goqtiimbo in Chile, a dis- 
tance of over 2000 miles, the west coast 
is desert and there are long distances 



GREAT SNOW MOUNTAIN 

Here, in the Quimf^a Crtvz range of Bolivia, the author collected 
marine fossil ' in rocks thrust up above 16,000 feet in altitude 


wlim it may not normaUy rain at all 
foryearaataatretefa. Correapondini^Iy, 
on thfli east of the Andes from 
southern Bolivia to the Straits of Mim- 
gellan is the rain shadow formed by tile 
Andes in the path of the westerly 
winds, and a resulting practically tree- 
less steppe and pampas country. 

Obviously these present climatic and 
vegetationid contrasts on the opposite 
sides of the Andes throughout so much 
of their extent were brought about by 
the elevation of the mountain mass, 
and these changes are rather dear cut 
and typical, although by no means as 
simple and devoid of local complexities 
and perplexities as I have sought to 
present them. It follows, then, that 
we have, in the Andean segment of 
South America, a region, if anywhere 
on the earth, where terrestrial fossils 
will help us solve the date and measure 
of uplift. 

F ortunately, fossil plants of 
Tertiary age are by no means rare 
and I have been engaged in the excit- 
ing pastime of hunting them down and 
studying them for many years. To 
date I know over a score of widely 
scattered localities ranging all the way 
from the shores of the Caribbean to 
Terra del Fuego, and many are most 
strategically situated. Some are in the 
Peruvian desert, others in the eastern 
foothills of the Peruvian Andes. A 
number are in Bolivia in the western 
Andes, on the high plateau and in the 



MOUNT CACAACA 


Com Am, ffi BoUHa, U tOjSn M in ol- 
$ituiU. Htre oho, the eMor wOmMI 
marine faetiie above the tSjOW feet Jmk 


eastern Andes. Others are in the pres- 
ent wet coastal region of Chile and esst 
of the mountains in Patagonia. Thns 
they not only prove that thenquatorial 
trades and the temperate tvester^ 
winds were operative in the latS iTer-. 
tiary just as tiiey are at the Tweeebi 
time, but they furnish the nuait jiceeiiMi 
data that we have iot bto 

rate and amount of tihda 
cone time. 



The detailed technical evidence 
mmM not inteiert t^e reader, but it 
may be said that one finds in the Peru- 
vian deaert the fossil remains of a wet 
tropical forest whose relatives are found 
today east of the Peruvian Andes. 
Similarly, in Pataaonia one encounters 
foadl plants like those ''found fossil” 
across the mountains in the south 
Chilean coal fields and whose near rela- 
tives occur at present in the Argentine 
mesopotamia or in the humid country 
in southwestern Brazil. 

O N the famous peak of Potosi in Bo- 
livia, in the volcanic ash deposits 
of a tiny Pliocene lake at a present alti- 
tude of about 13,000 feet, the fossil 
plants are those of a low country. On the 
bleak and treeless Bolivian plateau at 
elevations of 11,000 to 18,000 feet one 
encounters the leaves of lowland species 
and the petrified tree trunks of such 
woods as the Lauraceae and Legumin- 
osae with no traces of seasonal rings, 
such as one finds today in only low and 
well watered warm regions. In the 
mountains near Cochabamba, Bolivia, 
and similarly near Celendin, Peru, are 
fossil plants of tropical rain forest types 
such as are found today only at al- 
titudes from 3000 to 6000 feet lower 
and east of the mountains. 

All of the facts thus far discovered 
consistently point to the same con- 
clusions. We have the fossil seeds 
of bananas and other tropical fruits at 
altitudes much greater than they reach 



BIGHfiST PEAK IN PERU 


Huam^rm /mtf). From a $tndy 

^ Jfmik w mmh may he 

mmoed wnmnUnd mowmin uplift 

at the piMent time in the mountains 
borderinc the sabana of Bogota on the 
east. 

Theloeidls found at 11,800 feet in the 
pteSiUt fountains of Cochabamba are 
fthpreodve. Bare, cm a bleak 
pampa above the tree 
only vdth frassea, 
vwe loiimd tiie relics of a rich tropical 
foi^ of pslope(» l^^ bafianas, chira- 
grew at/heigliti 
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which I estimated were from 6500 to 
8500 feet below their present altitude. 

No more dramatic or dynamic pic- 
ture can be imagined than the final up- 
lift of this majestic mountain system 
across the equatorial 
zone at the close of 
the Tertiary; and that 
this took place in 
comparatively recent 
timest geologically 
speaking, is shown by 
various collateral lines 
of evidence. Naturally, 
in the bordering coun- 
try from Ecuador 
southward to Cape 
Horn where this uplift 
resulted in heavy rains 
on one side and rela- 
tive to extreme aridity 
on the other, no com- 
parisons of the exist- 
ing faunas or floras on 
two sides can fur- 
nish much evidence. 

But in regions like the 
Choco country of 
western Colombia 
where wet tropical 
conditions continued 
uninterruptedly we find today many 
species of birds and fresh water fishes 
that have been isolated from their 
fellows of the upper Amazon and up- 
per Orinoco country for a time too 
short to have them show any great 
differences; so that frequently you will 
find the same species, or at best merely 
a subspecies, dwelling in the coastal re- 
gion of Colombia or northern Ecuador 
and separated from their kin of the 
country east of the Andes by hun- 
dreds of miles of mountain country 
with temperate, or at extreme heights, 
of boreal forms of life. 

T he fossil remains of warm blooded 
animals in the late Tertiary de- 
posits of the Andes tell the same tale 
as the fossil plants, although the details 
are not so well known. Still we know 
that at the time the plants that I have 
been speaking about were flourishing, 
the present mountain country was in- 
habited by large herbivorous mammals 
such as the mastodon, horse, and 
gigantic ground sloths. These would 
speedily starve to death if they could 
be re-introduced into the country over 
which they once roamed when it was at 
a Iqwer altitude. Some of the eleva- 
tions where these fossil mammals have 
been fouiid may be of interest. Thus, 
La Cssa del Diablo in Peru is 12,400 
feet, Ayuabamba, Peru, is slightly 
higher, and a locality near Cerro de 
Pasco, Peru, is 18,000 feet, as is Ulloma, 
Bolivia. 

Other coilH)borative lines of evidence* 
of the recency of last and major ele- 
vation of the Andean system are drawn 
feom tiie uplifted marine terraces of 
I'dmf eepecisHy well 
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veloped in Chile and northern Peru. 
Other data are derived from the evi- 
dence of tilting of old land surfaces once 
approximately horizontal (peneplains), 
or from a study of drainage profiles. 


Still other and more impressive are the 
maturely eroded upper slopes of the 
high mountains. 

A PHYSIOGRAPHER, if he were 
put down in the midst of the 
mountains, would imagine from the 
waste-covered gentle slopes and the 
abundance of undrained punas or par- 
amos, that he was a few hundred, in- 
stead of 14,000 to 16,000 feet above sea 
level. The Andean country of the lower 
slopes and the stream patterns are 
youthful instead of mature, showing 
the results of the rejuvenation of the 
streams brought about by the last 
and greatest uplift of the region. 

That the final elevation of the 
Andes was also the approximate time 
of uplift of all of the present moun- 
tain systems of the earth seems to be a 
safe generalization, since, as 1 retnarked 
at the beginning of this article, if they 
had been raised to heights much earlier 
they would have been reduced to in- 
significance by now, through the action 
of weathering and erosion. We be- 
lieve this dictum, but no system shows 
it as clearly and conclusively as do the 
Andes. The accompanying superb 
views of famous peaks might seem to 
belie my statement of the mature 
topography of the upland, but they, 
like many others that might be men- 
tioned, projected so much above the 
general level that their grandeur has 
been increased rather than decreased 
by the very processes which produced 
the Tertifery base level, and the active 
erosion during the Pleistocene follow- 
ing their final elevation has sMpped 
much of the blanket of ^sedimefitary 
beds Stom their flanks. 



YIELDED FIVE BILLIONS 

Cerro Rico de Potoei {15, SHI feci) has yielded 5,000,000^000 
dollars in silver. High up on its flanks are lowland plant fossils 




a4 


SCIENTIFIC AMERICAN 


Julv 193S 


Unhairing Hides 

Good Leather Now Made Faster By Dis 
covery of How Lime Removes Hair 
From Prepared Hides 

By ROBERT W. GRIFFITH 



DR. GEORGE D. McLAUGHLIN 

Dr. McLaughlin director of the lahora- 
iory supported by the tanning industry 


T ,HE beautiful specimens of the 
leather worker’s art that one 
sees in store windows bear little 
resemblance to the original 
raw material from which they were 
produced. Many interesting and al- 
most mysterious things happen to 
leather between the time it leaves the 
animal as a hide and the moment a 
dealer puts the leather article on dis- 
play. 

Since the dawn of history, hides have 
been put through processes that con- 
vert them into what is essentially a 
different product. But even though 
these processes have been basically un- 
changed in a thousand years, men are 
still discovering new facts about what 
takes place. Recently, for example, 
the tanning industry has discovered 
exactly how it has been removing hair 
from hides all these centuries — and 
with the discovery it is preparing for 
industrial advances that will have their 
effect upon the shoes we wear, the lug- 
gage we carry and the leather we use in 
many other ways. 

T he discovery, which has been 
made during recent scientific re- 
searches at a laboratory supported by 
the industry, has introduced a new 
factor in the production of the world’s 
leather: methylamine. It now appears 
that methylamine, a product that re- 
sults from the chemical action of lime 
on the hide epidermis, is the agent 
which actually releases hair from a 
hide. Having learned that, the tanner 
may now use methylamine in such a 
way that the important process of un- 
hairing takes place in far less time than 
formerly. At the same time none of 
the benefits of lime action on the hide 
is lost. Fibers are not injured by the 
swifter depilation; the smooth silkiness 
of the grain surface is preserved; and 
all the advantages of the old process, 
in so far as quality of result is con- 
cerned, are retained. 

There are few products of so perma- 


nent and lasting a nature as leather that 
originate in a material so apt to decay 
as raw hides and skins. Disintegra- 
tion and .docay begin at the moment 
hides are taken off the animal carcass 
and it is necessary that these be 
promptly arrested, and the hide and 
skin substance preserved so that the 
tanner may receive his raw material 
in a good condition. Fortunately the 
preservative process most commonly 
used is a simple one and relatively 
cheap, permitting shipment of raw 
hides and skins to all parts of the 
world. For this purpose they are first 
washed with water to eliminate dirt 
and blood and are then immersed in 
a solution of common salt. After- 
wards solid salt is sprinkled over the 
* ‘flesh” side and the hides are piled 
evenly one over the other. 

In many cases, especially in the 
United States, the practice is to con- 
fine the process merely to washing the 
hides and sprinkling the salt on the 
flesh side. The hides are allowed to re- 
main in piles or “packs” for varying 
periods but not less than 80 days, 
during which they are said to be “in 
cure.” The hides are then rolled or 
folded into bundles separately, tied 
with string, and are ready for the 
market. 

Hides properly cured or preserved 
may be kept in cool storage for a long 
period but they must not be allowed 
to heat in pile. If this happens, dam- 
age may occur which seriously affects 
the value of the leather. 

On arrival at the tannery, hides are 


sorted for quality and weight and are 
inspected for butcher cuts which have 
an important bearing on the value of 
the hides. They are also examined for 
grubs — embryo parasites which are 
hatched and developed in the hides 
after the death of the animal. 

The first step in the tanning process 
is to bring the hide back to its original 
condition by removing the salt or 
other curing material. This is accom- 
plished by soaking the hides in frerfi 
water and is usually facilitated by me- 
chanical means. The hides are then 
ready for the depilatory which is 
usually a mixture of lime and water of 
about the consistency of milk. 

J UST how lime came into use for this 
purpose is not known and history 
does not record it. 

It is, however, an ideal depilatory. 
Because of its limited solubility, it 
can be used in large excess without in- 
juring the fibrous structure of the hide. 
Lime, or calcium hydrate, is alkaline 
in its action and its function is to re- 
move the hair and swell the fibers for 
the subsequent tanning process. At 
ordinary temperatures the liming proc- 
ess takes from five to seven days but 
the time can be shortened by employ- 
ing mechanical action at slightly higher 
temperatures. 

In recent years, alkaline sulfides 
mixed with calcium hydrate have come 
into general use to facilitate the dlpila- 
tion of the hide. Sodium sulfide is the 
material most frequently used, but be- 
cause of its high solubility, care must 










WHERE THE METHYLAMINEE GET IN HHEIR WORK 

WdM «/*«- W Mtt tMMi u a eurinittgtnllmiMKmHiM 
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be ti^en in uaing it. Used in excess, it 
dissolves the eommerdally valuable 
hair. A crest many new debilatorieB 
have been introduced from time to time 
but none have supplanted caustic lime 
for general use. 

Until recent years, science had not 
given much attention to the problems 
of lehther making and only within the 
past decade or two have chemists 
specialised in researches pertaining to 
leather manufacture. It is to the credit 
(A. the American leather industry that 
the first steps toward placing the in- 
dustry on a scientific basis were taken 
by it. With funds contributed by the 
Tanners’ Council of America, a modem, 
well-equipped laboratory was built at 
the University of Cincinnati under the 
direction of Professor George D. Mc- 
Laughlin. 

T his laboratory, devoted exclu- 
sively to leather research, has func- 
tioned only a few years, yet has made 
remarkable progress in its attention to 
the fundamental problems of the tan- 
ning industry. 

More than half of these problems are 
connected directly with the raw hide 
because the hide is the tanners’ basic 
problem. The curing of hides by meat 
packers and butchers has received the 
closest attention and study by this 
laboratory with the result that the 
best means for curing hides for the 
preservation of the maximum leather 
forming substance has been demon- 
strated on a large commercial scale. 

FoDowing this accomplishment, the 
leather research laboratory under the 
^danoe of Professor McLaughlin has 
devoted itself to the study of the action 
of lime on hides and skins and, after 
many months of painstaking effort, 
has finally arrived at what is believed 
to be the correct answer to the ques- 
tion: What causes the unhairing of 
hides and skina in a solution of milk of 
lime? 
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OFF COMES HAIR AND SURPLUS FLESH 


After leaving the liming tanka the hidea are put through a pair of scraping rolls such as arc 
anoum. The hair, loosened in the liming bath, is removed and the hides are ready for tanning 


In the course of its study of this prob- 
lem, the leather research laboratory 
discovered that when a lime solution 
had been used for unhairing a hide or 
skin, methylamine was always present 
in the residual lime solution . This sug- 
gested a clue to the really active agent 
in the depilation of the hides, and led 
to very careful experiments. In every 
instance, introduction of methylamine 
into fresh lime solutions resulted in the 
speedier loosening of the hair. 

A FURTHER study of the subject 
showed that methylamine was 
produced by the action of lime solu- 
tion on the keratin, the chemical name 
for the epidermis of the hide, and also 
on the horns, hoofs, claws, and hair. 
Methylamine is produced very slowly 
in the reaction between the hides and 
the lime solution and is frequently 
mistaken for ammonia because of the 
similarity of the odors. 

Exhaustive tests carried on at the 
leathet research laboratory prove con- 
clusively that the unhairing action of 


lime is caused by the production of 
methylamine in the solution; and that, 
by the addition of methylamine to a 
fresh lime solution, the time required 
to loosen the hair can be considerably 
shortened. Furthermore, the quantity 
of lime usually required for unhairing 
hides can be reduced measurably by 
the use of methylamine and, in conse- 
quence, the amount of waste lime 
sludge is reduced to a minimum. This 
is an important contribution to the 
problem of industrial waste disposal. 

The work of the leather research 
laboratory of the Tanners* Council of 
America at the Univeristy of Cincin- 
nati, Ohio, has fully justided the hope 
and expectations of those men in the 
leather industry whose vision and 
courage conceived it. In enlisting the 
services of science to solve their age- 
old problems, they have performed a 
notable public service because, without 
doubt, many new things will be learned 
about leather and tanning which will 
be reflected in a better quality of 
leather goods. 



FINISHED LEATHER 

Afkr ihs leather ha* hem eompMely proe- 
*md, a cfme-eeetion han this appearance 



ArmUNHAlRING 

ii«^ V liming hath ha* Ume^ 
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Where the Forest 

Meets the Laboratory 





TESTING LONG COLUMNS 

A timber 30 feet in length is readily 
accommodated in the capacious jaws 
of the great 1,000,000-pound testing 
machine. The same giant tests the 
strength of built-up beams, trusses 
and girders — to complete destruction 


MOISTURE RESISTANCE 

These panels, after being finished 
with various wood coatings, will be 
weighed a^ put into constant-hu- 
midity roeiiis to determine the moia- 
ture refist^nce of the coatings. Ex- 
flosure tM» in the open are also made 


TESTING FIBER BOARD 

The inventor, Mr. T. A* Carlson, is 
operating a machine which subjects 
the boawl used for containers to re- 
peated bendings and twistings so as to 
test the fiber’s resistance. The scored 
board is being placed in the jaws 


T he Forest Products Laboratory has the reputation of 
possessing great fascination from a scientific point of 
view, so one of our editors was sent to Madison, Wisconsin, 
a few months ago to collect photographs and get first hand 
information on this important governmental enterprise. 
The Forest Products Laboratory is a part of the research 
branch of the United States Forest Service. This labora- 
tory — the first of its kind to be established-- was started in 
1910 for the study of the physical and mechanical proper- 
ties of wood, its chemistry and pathology, and its manu- 
facture, conversion, and use. Although the laboratory 
is housed in a building of the University of Wisconsin, it 


is administered solely by the United States Forest Service 
and not as a university department. Naturally, because 
of the complexity of wood and because of its myriad uses, 
the Forest Products Laboratory is divided into a number of 
investigative sections specialising on separate phases of 
the general problem. As the mechanical properties of wood 
pe probably those of the most direct interest to the ma- 
jority of users, the largest section of the laboratory (s 
given over to the study of them. The wood preservation 
action is organised to develop preservatives, wood treat- 
ing methods, and measures to cut down the largest singte 
item of preventable waste that occurs In timber prodlio* 
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BENDING ARTILLERY WHEEL RIMS 


TESTING A BUSHEL BASKET 


Prior to bending a wheel rim, It is steamed. It is then placed in the machine Special machines are used to test 

upon a sheet-metal strip and the end blocks are drawn in to bear down upon the wood containers. They vary from 

squared ends. The two arms are then slowly drawn upward by means of chains small bench machines to huge tum- 

and the piece is bent around the circular arc to conform to the wheel rim. A ten- bling drums which look like a feature 

sion rod holds the ends together. When locked in this way the wheel rim may in an amusement park. The work 

be removed from the machine and allowed to dry, whereupon it may be put to use on containers has saved great sums 


{ 



PRESSING GLUED BLOCKS TESTING COW CRATES 


The operator is tightening the screyni The cow orate shown at left is a type often used for livestock. The crate on the 

<m glued test blocks. T^ material right was built according to a design developed by the Forest Products Labora- 

will later be made up into test blocks Some of the advantages which this crate has are greater rigidity, better pro- 

whieh will be testMl by shear to tection to the animal, and easier loading. The rigidity is derived from the diag- 

throw furtiier light on the best onal bradngi protection to the animal, from the greater length, from the built-in 

pressure and aaeemMy time to use stanchion and from the heavier floor and closer spad^ of boards near the floor 


tioa and use; that ia< the destruction of wood by decay. 
Particular attention ia paid to the fungi which atain or 
rdt lumber. Hie ||C|rlvation of chemical products from 
wndd ia extrcmdlF WBchle because of the importance 
of 1^, Mttbiltinoea Nhieh we have thus far been able to 
iceneBdei% fn>m no other source. The section of 
ARd pi^Nw invaatigdtions is at present one of the 
ulpat and^^^i^^ active of the (fivieione of the Poieet 
niiltteta lidhorltovy* owing largely to the intethgent inter* 
eat IrMI jea!*Optgatioh of the paper industry. To aaaist 
the design of oontainnrs ao aa to 
fAliih atrengtii with a minimum of lumber^ the 


Forest Produete Laboratory operates a well-equipped sec- 
tion for container investigations. One way in which the 
laboratory makes its findings available to the wood-using 
industries is by means of short intensive courses of stu^ 
under the instruction of members of the staff. The recolds 
of the laboratories are filled with interesting experiences. 
For example, a piece of wood from a bomb which had 
exploded and Idlled the intended victim’s wife waa 
identified by the wood technologists as being the tmtna 
kind as the shavings found around the workbench of tite 
man suspected of sending the bomb. We are indebt^ to 
the Director, Mr, Carlfie P. Winslow, for many courtesies. 
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Glacial Age M an 

IN New Mexico 

Remarkable Discoveries Made in the West 
Again Raise the Question, “How Old 
Is Man in America?** 

By HAROLD J. COOK 

Honorary Curator, Department o/ Paleontology, Colorado Muteum oj Natural Hietory 



THE PRIZE DISCOVERY 

In the center is the arrowpoint , still in 
lion between two ribs of an extinct bison 


The Editor Disclaims 

I N the first two paragraphs of 
his most interesting article, 
Mr. Cook, the author, makes 
claims concerning the proof of 
the antiquity of man in America 
-—claims which the editor re- 
gards as requiring a still larger 
volume of substantiation than 
^e available evidence affords. 
With Mr. Cook’s friendly con- 
currence, the present statement, 
in which the editor disclaims^ all 
responsibility for their inclusion, 
is published. 


T O Fred J. Howarth and Carl 
Schwachheim of Raton, New 
Mexico, America is indebted 
for one of the most interesting 
and important discoveries of evidence 
concerning the presence of prehistoric 
man in the New World, during glacial 
or Pleistocene times. As more and 
more evidence comes to light, it be- 
comes more and more obvious that this 
“new world“ is not as new as it has been 
our custom to consider it. In fact, re- 
cent evidence proves it to be quite as 
old as the Old World, and it may have 
been inhabited by mankind quite as 
long. Some evidence at hand indi- 
cates that it may even have the older 
evidence of human occupation. 

H owever that may be, it is now 
obvious that mankind has lived 
on this continent for hundreds of thou- 
sands of years; and that even in early 
Pleistocene times had reached a stage 
of cultural development and civiliza- 
tion that was in some respects, at least, 
quite as advanced as any existing on 
earth at that time, insofar as present 
evidence indicates. Indeed the evi- 
dence now at hand, as a result of our 
recent studies and research in the field, 
testifies that mankind was even more 
advanced in the art of making stone 
implements in early Pleistocene times 
in America than in Eurasia, at least 
so far as denoted by present known 
data. Some of this has been given in 
earlier articles in the Scientific Ameri- 
can and in Natural History, 


Some two years ago, Messrs. Howarth 
and Schwachheim reported their dis- 
covery at Folsom, New Mexico, of some 
fossil “buffalo” (bison) bones to the 
Colorado Museum of Natural History, 
and arrangements were made at once 
to look into it. Our preliminary ex- 
amination indicated an important fossil 
deposit and early in the summer of 1926 
a party set to work excavating and 
carefully collecting these fossils. As 
this work, carried on for the Museum 
by Mr. FVank Figgins and Mr. Cafl 
Schwachheim, proceeded, two arrow- 
points of splendid workmanship and 
distinctive design were uncovered, 
each deeply buried and both definitely 
associated with these fossils. 

S PLENDID skeletons of a bison 
(Bison taylori), new to science, and 
far larger than our modern species, 
were collected. These bones were ex- 
ceedingly fragile, and great care and 
skill were required to collect, prepare 
and restore them for mounting. PYom 
this season’s collection the skeleton of 


a large bull was mounted in the 
museum. 

The following summer (1927), work 
was resumed in the quarry, and another 
large collection was made by Messrs. 
Schwachheim and Floyd Blair of the 
museum staff. Most of this is still 
packed in the field boxes in which it 
reached the museum, and is still to be 
worked out and studied in the labora- 
tory. But in excavating in the field, 
more new arrowpoints were discovered. 
Five in all of this one distinctive type 
have been found associated with 
these extinct “buffalo.” As work with 
the material progresses, it is quite pos- 
sible that others will be uncovered, for 
it is quite easy to miss so small an ob- 
ject when taking out blocks of matrix 
filled with fossil bones in the field. 

F ortunately, one of these ar- 
rowpoints was located before it was 
loosened from the original deposit, 
while barely a tip of it was exposed. 
Here was the long-sought chance to 
show the world the occurrence and age 



BEFORE EXCAVATION STARTED -FOLSOM BISON OUARRY 


The dry guttp or artoyo which ctU through (Ae JotmU M and darned U$ diecomry on both Mi 
walls oempm 0ke center of (he picture. The bone bed Ues B to H feet belof (he ontfoei ' 
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at th^ implementa, and convince 
akeptice that auch aaaociation was 
bonk: fide ^d b^ond qimtion. 

In previoua discoveries of this na* 
ture^ the human artifacts found had 
been loosened from the original matrix 
before bc^Ug^ seen by scientists from 
other institutions and» until such evi- 
dence could be critically examined by 
competent, disinterested specialists, in 
positjioia as nature left it, many were 
still iniilined to remain unconvinced. 
Gonseduently, telegrams were sent 
immediately by Director J. D. Fig- 
gins, inviting several nationally known 
specialists to come to the spot and in- 
vestigate for themselves. 

A mong those who came were Dr. 

L A. V. Kidder, of Phillips Academy, 
Andover, Massachusetts, Dr. F. H. H. 
Roberts of the Bureau of Ethnology, 
Washington, D. C. and Mr. Barnum 
Brown, of the American Museum of 
Natural History, New York, all of 
whom were convinced of the authen- 
ticity and antiquity of this discovery. 
Mr. Barnum Brown was given the 



A BISON LIKE THAT WITH WHICH THE ARROW WAS FOUND 

The mounted Bketeton is now on exhibit in the Colorado Museum of Natural History at Denver, 
This specieSf Bison taylori, is extinct — how lorty smcc, is unknown. It was very large 


privilege of uncovering the upper side 
of this prize arrow. Later, it was care- 
fully removed in a block, along with 
the bones with which it was associated, 
intact and undisturbed. In that form 
it is now on exhibition in the Colorado 
Museum of Natural History, at Den- 
ver, for all who care to see it. 

The region where they were found is 
a most unusual one in which to find 
such fossils. Situated high up and 
near the head of what is virtually a 
mountain valley, in an area whose 
rocks are mostly lavas overlaying Cre- 
taceous formations far too old to con- 
tain evidence of this sort, it is about 
the last place most collectors would set 
out for, in which to search for evidence 
of prehistoric man associated with 


fossils of this character. Conditions in 
and about the bison quarry show that 
the valley in which it is situated had 
been cut or eroded more deeply in 
Pleistocene times than it is to-day. 

I N later Pleistocene times a refilling 
period set in, caused possibly by 
the temporary blocking of the valley 
below by a lava flow. In any event, on 
the old eroded surface of Cretaceous 
shales, clay-muds and silts are de- 
posited. Their character indicates 
swampy conditions and comparatively 
quiet waters, at the spot where the 
bison are deposited, as the matrix is 
free from coarse materials such as sand 
and gravel, which characterize stream 


beds in such a location as was this one. 

Another stage of recutting has set in 
comparatively recently, channeling 
back up across the present valley floor. 
A deep, narrow little gully or arroyo 
was thus formed by waters from hard 
rains and melting snows. This gully 
cut through the bone bed, destroying 
part of it, and leaving the ends of bones 
exposed in its two walls, which led to 
their discovery. 

Three principal phases of deposition 
are represented in these sediments, two 
of which overlie the level in which the 
fossils and arrows occur. The bone 
bed lies at a distinct angle, dipping 
down to the north across the arroyo, 
and lies at a depth of about eight to 
twelve feet below the present surface. 



mmijt THdB ARROWKIINT #AS DIM^VERED 



Fortunately, Mr. Fred Howarth, 
formerly connected with the United 
States Biological Survey, realized their 
possible importance when he saw 
them, although no one connected with 
the discovery really expected to have 
the good fortune that has followed 
operations there. 

after our earlier discoveries at 
Colorado, Texas, (described in 
the Scientific American, November, 
1926), we knew and discussed the possi- 
ble chances of finding evidence of pre- 
historic' man here, and everyone was 
warned to keep the sharpest watch for 
such; but it was almost too ihuch to 
hope that our wishes could be fulfilled 
in such a manner as they were. 

The fact that these arrowheads 
were found under the c(mdition8 they 
were, makes it possible to deeognate 
it as evidence of a definite cultural 
stage, for which the name ^Tolsom 
Culture** has been suggested. They 
are rather large for arrowpointB, and 


k 
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THE QUARRY AFTER PRELIMINARY STRIPPING 

The tkeletont remain in the eentral mane whifh has been carefully 
isolated. From this stage on, the work demands skill, care, and patience 



FOUR OF THE SPLENDID ARROW POINTS 

The editor, who has handled the points, feels the pictures fail to 
convey their extreme refinement. They were the work of an expert 


small for lance points; but no matter 
which their use was, their purpose 
seems clear, and it seems entirely likely 
that they were carried to this spot in 
the bodies of these bison. 

O F course such an animal might be 
shot in countless places by an ar- 
row, and still escape his human 
enemy to carry the points away in his 
wounds. Buffalo like to wallow and 
roll in mud-holes, as is well known; 
and wounded, feverish animals would 
naturally seek cool waters to lie down 
in when suffering from such wounds. 
No doubt some of the animals who^ 
skeletons we find here did just this 
and, lying down, never got up again. 

A glance at the illustrations will show 



MR. SCHWACHHEIM PAUSES 

Here he stands close beside the hone bed, 
which shows in the louder Icfthand corner 


the shape and form of these arrows 
better than words. The most striking 
feature is that, after they were chipped 
out and formed, a long thin flake or 
chip was taken out of both aides, 
lengthwise, from the rear toward the 


point, leaving the arrow, in cross-sec- 
tion, with a hollow-ground effect. To 
do this required a higher degree of skill 
in the art of stone working than that 
possessed by most race^ which have 
made stone implements. Those primi- 
tive people, in shaping the flints, 
caused this long chip to break out in a 
most skillful manner. It is not easy to 
understand how this could be done 
without its breaking out crosswise and 
ruining the point. Of course, this 



FROM EASTERN COLORADO 


A typical collection of arrowpoints which 

UHis later found to include two of Folsom 
type (one.of'^se is in the comer) 

chipping takes advantage of the con- 
choidal fracture characteristic of this 
class of stones, but utilizes it in a re- 
markable manner. 

The double grooving of the arrows 
probably served two useful purposes. 
It offered a good seat on which to se- 
cure the shaft of the split stick on 
which it served as a point or head; and 
second such a point permitted a 
wound to bleed more freely. Bayonets 
similarly shaped were used in the 
World War. 

The materials from which thaw 
points were made differ somewhat in 
each specimen, but all belong to the 
one general class of silicates, compris- 
ing flints, chalcedony, agate, jasper 
and their related varieties. 

A few other points of this same gen- 
eral type and design have been lo- 


cated at other points in New Mexico 
and Colorado, either on the surface or 
mixed with more modem types of work- 
manship at village sites; but all are 
from an area probably traversed by the 
race of men that killed the Folsom 
buffalo. Although a few points have 
been found in association with those of 
more modem type, they had probably 
been discovered and picked up by 
later Indians, after having been eroded 
out from their original place of deposi- 
tion where buried or lost by their 
makers. There is no data at hand to 
indicate their manufacture in this 
country by more modern races, al- 
though modifications of this type are 
comparatively common. 

Until other discoveries are made, it is 
premature to say what manner of 
people this evidence represents. Per- 
haps they were a wholly different race* 
Who knows? 
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. How the Weather Man 
^ Outreaches the Airplane 


\ 



THE RELEASE 

Beneath the balloon is a light loeioht para- 
chide which is autont4]iicaUy detached when 
the balloon has reached its ‘^ceiling” The 
parachute '^rescues” the recording apparatus 

M an has flown about eight miles 
above the surface of the earth 
but the meteorologist seeks to extend 
the domain of his scientific investiga- 
tions far higher than this. For this 
purpose, the sounding balloon and the 
pilot balloon serve better than any- 
thing so far devised, although recent 
research gives promise that powerful 
rockets will some day be able to rise 
far higher, if not entirely out of the 
earth’s atmosphere. As the illustra- 


tions rep^duced on this page indicate, 
the sfAindihg balloon is designed to 
carry aloft scientific apparatus of light 
weight, and balloons of this type have 
been sent to an elevation of about 22 
miles; the pilot balloon referred to 
above is smaller and carries no ap- 
paratus, hence flies to 24 miles eleva- 
tion. The illustrations on this page 
show sounding balloons. 

^The registering apparatus sent aloft 
by these various methods,” says the 
noted meteorologist. Dr. William J. 
Humphreys, Chief Physicist of the 
United States Weather Biireau, in his 
“Physics of the Air,” “furnishes reliable 
information concerning the composition 
(including humidity), temperature, 
pressure, direction of motion and in 
some cases, velocity of the air, from 
the surface of the earth up to the 
greatest elevation reached. And it is 
this automatically recorded informa- 
tion, gathered, with but little excep- 
tion, since the beginning of the Twen- 
tieth Century, that has so greatly ex- 
tended our accurate knowledge of 
meteorology and done so much to make 
of it an interesting and profitable 
branch of both theoretical and applied 
physics.” 

The balloon activity depicted on 
these pages is at the Lindenberg Ob- 
servatory, near Beeskow, Germany, 
but the methods employed are virtually 
the same the world over. Professor 
W. H. Hobbs, leader of the University 
of Michigan Expedition to Greenland, 
has released many sounding and pilot 
balloons over that land, in his recent 



THE OBSERVATION 

With the theodolite, a pilot balloon is being 
observed in its Htghf. When thus checked 
simultaneously from two stations the course 
of the balloon may be plotted by triangulation 

efforts to study the meteorological 
conditions of the arctic. It is his be- 
lief that much of the weather of the 
north temperate aone is “brewed” in 
the high, cold plateau of Greenland, 
and observations he is now conducting 
may prove of great practical value. 




CHECKING UP WITH A RANGE FINDER 

A pilot balloon may ^ watched in flight by meane of an optical ranye 
finatf^ Thi$ makes its triar^lation amomotieaUyt doing the work 
of two UrndtAUeo^-^hOt is, u provides its owk pemanem baseUtie 
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TYPICAL COUNTRY OF NORTHEASTERN SIBERIA 

The part of Siberia iv which the meteoric fall took there are local areas which are more or lees like 
place is maivly covered by forests of conijers, btU tundras. The real barren tundras are farther north 


The Great Siberian Meteorite 

An Account of the Most Remarkable Astronomical Event 
of the Twentieth Century, from Official Records 

By CHAS. P. OLIVIER, Ph.D. 

Chairman, Mataor CommUeion, international Astronomical Union 
Astronomer at the Leander McCormick Observatory, University of Virginia 


T he readers of the Scientific 
American will remember the 
very interesting series of papers 
on Meteor Crater, Arizona, by 
D. M. Barringer, Jr., that appeared last 
July, August, and September. Meteor 
Crater has often been described as ‘‘the 
most interesting place on earth'* to the 
scientist, and most justly so. 

There undoubtedly we have a great 
crater nearly a mile in diameter and 
several hundred feet deep, made by the 
fall of an immense group of meteorites 
or, more properly speaking, the head 
of a small comet. All evidence is that 
the fall took place well within historic 
times, even if no authentic account 
survives and only a few Indian legends 
may be connected with it. The actual 
exploration of this crater, now under 
way, will, it is hoped, in the near future 
give us information of the vastest 
importance. 

Recently reports have been reaching 
the scientific world of a wonderful 
meteoric fall in one of the most in- 
accessible parts of Siberia. During the 
past year there have been several 
references tc it in scientific and popular 
journals, but the official account of the 
exploration of the locality by an ex- 
pedition sent out by the Academy of 
Sciences of tha U. S. S. R. (as Russia 


now calls itself) has only just been 
received. This expedition was under 
the direction and leadership of Prof. 
L. A. Kulik, and the following details 
are taken from his report, which must 
be considered the first authentic and 
scientific account to be published of 
this most remarkable phenomenon. 

The reason that most of the world 
has remained in ignorance of this 
meteoric fall has been due both to the 
difficulty of communication with Rus- 
sia in general and to the fact that 
nearly all publications from that coun- 
try now appear in Russian, which few 
foreigners can read. So the earlier 
notes on this fall seem to have been 
largely overlooked and only recently 
has attention been focussed upon it 
outside of Russia itself. Yet Prof. 
Kulik publislfCd a note upon it as 
early as 1921. 

T he fall itself occurred on June 80, 
1908, in the upper basin of the river 
Podkamennaja Tunguska, in central 
Siberia, at about latitude 60 degrees 
north, and longitude 101 degrees east of 
Greenwich. The sparse population of 
the region, its distance from any cen- 
ters where there were many Russians, 
and the generally disturbed condition 
of the whole country for the past 25 


years, will readily account for the slow- 
ness with which the rest of the world 
has learned of it. 

From other sources we are informed 
that seismographs at Irkutsk and Kir- 
ensk, 800 miles and 300 miles, respec- 
tively, from the place of fall, registered 
the shocks. A barograph at Kirensk 
also registered the accompanying air- 
wave. The general direction of motion 
of the meteorites seems to have been 
from S. S. W. to N. N. E. It is barely 
possible, according to recent calcula- 
tions by V, A. Maltzev, that these 
bodies had formerly been connected 
with Jtens-Winnecke’s Comet — the on^ 
which was visible last summer. 

The expedition under Prof. Kulik 
reached the general vicinity of the fall 
in March, 1927, and made its base at 
a small trading station named Vano- 
vara, situated on the above-named 
river, about a hundred kilometers to the 
southeast of the area to be investigated. 
The country is described as rough, 
hilly, with many swamps and small 
lakes, and much of it densely covered 
with tundra. This last was so difficult 
to penetrate that, after numerous at- 
tempts, members of the expedition were 
for^ to employ small rafts and work 
their way slowly to the northwest, 
using the system of rivers which inter- 
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86^ the dtitrlet. Finally, in June, But the thing which 
the 3 ^ reached the spot and a prelimi* gives the whole phe- 
nary mxtytiy was made. .Apparently . nomwon ita xinoet de- 
they arrived With a very small scien- cidedly metedric char- 
tliie equipment, for they were unable 
to make many of the Mnds of obser- 
vations that Prof. Kuiik desired, and 
whieh he states are necessary. But 
his survey was quite sufficient to prove 
that whatever did happen was the 
most astonishing phenomenon of its 
kind in scientific annals. 


T he central part of the affected area 
which is altogether 15 or 20 miles 
in diameter, covers an area of several 
square miles and is situated on the 
plateau between the rivers Chunia and 
Podkamennaja Tunguska, where there 
is a sort of enormous amphitheater 
formed by the surrounding mountains. 
This valley has many hills, swamps, 
creeks, and is largely covered by the 
tundra. The natives assured Professor 
Kuiik that the whole valley was form- 
erly covered by woods. The trees are 
now bare, without bark or limbs, and 
almost all lie on the ground with their 
tops turned away from the center of the 
spot, thus giving a sort of fan effect 
which is plainly visible from the tops 
of some of the surrounding mountains. 
Here and there some tree trunks still 
stand and, in a few isolated and very 
sheltered spots, some that are still liv- 
ing, But the region is in general now 
most desolate. 

All the vegetation shows the effects 
of a uniform and continuous scorch- 
ing, which does not in the least re- 
semble the consequences of a forest 
fire. The scorching is visible also on 
the moss and bushes, as well as the 
trees, and some signs of it appear as 
far out as 6 to 10 miles from the center. 


acter is the presence of 
innumerable **shell- 
holes'* or craters which 
vary in diameter from 
one to perhaps 50 yards 
in diameter, scattered 
all over the cwtral area. 

Their edges are mostly 
steep, the bottoms fiat 
and swampy, and some- 
times with traces of a 
central elevation. Ac- 
tual digging into one of 
the smaller * ‘shell-holes” 
for a few yards depth 
did not yield any mete- 
oric mass, but in such 
ground this was hardly 
to he expected, for a 
solid mass would undoubtedly sink to 
some depth, and the expedition was 
not equipped to dig deeply in soil 
in which water was always present 
just a little way below the surface. 

No exact mention is made of the area 
covered by these “shell-holes,” nor 
whether any of them occurred upon 
higher ground where digging would not 
be interfered with by water. But the 
inference is that they were confined to 
low ground which by chance formed the 
exact central area. 

From those who actually witnessed 
the phenomenon Professor Kuiik was 
able to obtain several very good ac- 
counts. Perhaps the best was that by 
a peasant, S, B. Seminov, who was on 
that date at the station Vanovara. He 
says: 

“About eight o’clock in the morn- 
ing, I had been sitting on the porch 




OourVMV Amwioixn Mu*^uin "I Wixt-w*! Hwtorr 

TUNGUSES AND SUMMER TENT 

The Tunguses are a northeru Mongol people kindred to the 
ManehuK. They inhabit mod of NoHheadern Siberia and arc 
nomads. To some extent the Slavs have penetrated Siberia 

with my face to the north, and at this 
moment in the northwest direction 
appeared a kind of fire which produced 
such a heat that I could not stand it. 

. . . And this overheated miracle I 
guess had a size of at least a mile. 
But the fire did not last long, I 
had only time to lift up my eyes and 
it disappeared. Then it became dark, 
and then followed an explosion which 
threw me down from the porch about 
six feet or more . . . but 1 heard a 
sound as if all houses would tremble 
and move away. Many windows were 
broken, a large strip of ground was 
tom away, and at the warehouse the 
iron bolt was broken. . . 

P ROF. KULIK also learned from one 
of the native Tunguses that the 
spot where all the trees are now dead 
had previously been used by a rich 
relative as a pasture for a large herd of 
tame deer. After the fire they went to 
find the herd and found many scorched 
carcasses, but never found a large 
part of the herd, dead or alive. Also 
some small storehouses in which the 
man used to keep implements, and 
so on, were all completely ruined; 
everything in them being either burned 
or melted, so that only a few buckets 
remained fit for use out of all his 
property. There were other eye- 
witnesses, both Russian peasants and 
native Tunguses, whose accounts tallied 
in essentials with those mentioned 
abov6. 

Professor Kuiik concludes by outlin- 
ing the sort of work that must be under- 
taken by a scientific expedition, on a 
larger* and more complete scale, before 
it would be wise to begin digging for 
the actual fragments. He further calls 
attention to the fact that we have no 
record of the fall of any other meteoric 
mass which brought along with it a 
vast envelope of hot gases, and which 
did such damage over a large area. 

In looking over this account, one has 
to admit that many accounts of 
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A TYPICAL NORTHERN SIBERIAN LANDSCAPE 

While VO actual phoiographt* of the exact locality described are aa yet apailable, tha^ avd olhera 
yuhliahcd will aufice to gtve a general idea of the kind of conviry where the meteorite fell 


events in old chronicles that have been 
laughed at as fabrications are far less 
miraculous than this one, of which we 
seem to have undoubted confirmation. 
Fortunately for humanity, this meteoric 
fall happened in a region where there 
were no inhabitants precisely in the 
affected area, but if such a thing could 
happen in Siberia there is no known rea- 
son why the same could not happen in 
the United States. 

F rom the standpoint of meteoric 
astronomy, the final verdict can 
scarcely be given until some fragment 
of the fallen mass can be produced, and 
the region fully studied. But good rea- 
sons have been given why this, so far, 
has not been done. The available evi- 
dence points perhaps to a much less 
dense mass -of meteorites than that 
which formed Meteor Crater in Ari- 
zona, but it also seems to have had a 
larger cross-section. When it struck 
the ground it was surrounded by an 
immense envelope of extremely hot 
gases, but it is a question whether 
much of this gas had accompanied the 
solid masses through space, or whether 
most or all of it was not simply some 
of our atmosphere carried along by the 
passage of the solid masses through it, 
as we know to be the case for even 
small meteors. Lacking further evi- 
dence the writer would guess that the 
latter was the case. 

But it is certain that the velocity of 
the masses when they struck the sur- 
face of the earth was very much 
greater than is usually the case for a 
single meteoric maro, which never has 
been known to penetrate very deeply 
into the soil, ITiis would mean that 
these masses presumably will be found 
at considerably greater depths than 
usual. The fact that the bodies fell 
at eight in the morning also inherently 
proves that the velocity, relative to 


that of the rotation of the earth’s 
surface, was greater than that of the 
average meteorite, most of which fall 
in the evening hours. 

The area of the larger ‘"shell-holes” 
or craters further proves that some 
of the individuals were of considerable 
size, probably a yard or two in di- 
ameter, as a lower estimate. Not until 
specimens are recovered will it be possi- 
ble to give even an intelligent opinion 
as to their probable constitution, that 
is, whether they are stony or iron mete- 
orites. A photograph from an airplane, 
as Professor Kulik suggests, would be 
invaluable, for it would show the dis- 
tribution and number of these craters. 


without which information we can 
form no just estimate of th^ number of 
bodies which felK 

If we seek through a search of scien- 
tific literature to find a parallel effect 
produced on vegetation we find that 
only by a volcanic eruption has one 
more or less similar been brought 
about. But unless the explosion took 
place in the center of the affected area 
this possibility is at once ruled out, 
and as no mention is made of volcanic 
phenomena in the report of the expedi- 
tion, presumably this cause cannot be 
assigned, 

I T is hoped that no pains will be 
spared by the proper authorities to 
investigate fully and explore this re- 
gion in the near future, for each year 
that elapses will destroy some of the 
evidence. Certainly what we now 
know of it places this phenomenon in a 
class wholly by itself, and not only 
meteoric astronomy but science as a 
whole will profit greatly by the solu- 
tion of the many interesting problems 
that it presents. 

The assistance of Dr. A. Vyssotsky of 
our staff is most gratefully acknowl- 
edged for the translation of the original 
document, without which the writer 
would have been unable to undertake 
the preparation of this article. 

All old controversy in science has 
been revived by the recent statement of 
a noted American scientist ^ that the living 
races of man are direct descendents of the 
nglyy ill-formed Neanderthal species. In 
a coming issuer a famous authority on 
man* 8 bodily evolution will attempt to 
controvert that claim. 



A TWGUS FAMILY AT HOME ON A SXJMMER DAY 


Siberia in peopled v>Uh many widely differino peoples. The Cawasian face has inflUrtded only 
along lino of the great railroad and in isolated spots where oonmsree brings them 
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A Miniature 
Meteor Crater 

A CkvuUnr, Crater-like Depres- 
sion in Esthonia Bears at Least 
Superficial Resemblance to the 
Famous Crater in Arizona 

By ALBERT G. INGALLS 

G eologists of the university 

of Dorpat in the small country 
of Bstbonia lying: between 
Russia and Scandanavia, on 
the eastern shore of the Baltic Sea, are 
endeavoring to discover the mysteri- 
ous origin of a peculiar geologic feature 
on the nearby island of Oesel or Saare- 
maa. (See map on page 48.) There, 
14 miles northeast of the ancient 
city of Arensburg, or Kuresaar, in the 
immediate vicinity of the little village 
called Kaali or Salle, is a nearly circu- 
lar depression like a crater, not more 
than 800 feet in diameter and sur- 
rounded by a wall or rim which stands 
15 or 20 feet above the level of the 
plain in which the strange depression 
occurs. 

The question which intrigues the 
local geologists is whether this anoma- 
lous feature of an otherwise flat, feature- 
less landscape is simply an ordinary 
case of ground water solution of the 
rock with the caving in which com- 
monly produces what are known in 
the American middle west as ‘‘sink- 
holes," or whether we have here 
another though smaller "Meteor Cra- 
ter" like the famed mile-wide depres- 
sion in Arizona which is now being 
probed by means of a shaft for the 
large meteoric aggregate which is 
thought to have excavated the crater in 
its fall. 

These two theories-- the sink-hole 
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THE SMALL LAKE IN THE CENTER OF THE CRATER 

The lake is lUfeet deep, bid it dttee not occupy all of the crater. From a geological point of view 
ite presence in the bottom of the depression is not significant 


theory and the meteoric crater theory 
— coincide with two of the three theories 
originally advanced to account for the 
Arizona crater, and have been men- 
tioned by the well-known geologist. 
Professor Alfred Wegener of the Uni- 
versity of Graz, Austria, the same Pro- 
fessor Wegener whose theory of drift- 
ing continents has been widely dealt 
with in popular journals. The third 
or volcanic theory of the origin of 
craters has not been introduced in this 
case, because there are no signs of vol- 
canic activity within hundreds of miles 
of Esthonia. Nor does the glacial mo- 
raine, kettle-hole hypothesis seem to fit 
the circumstances. 

T 'HE particulars of the description of 
the crater on the island, which forms 
a part of Esthonia, were furnished by 
Mr. Konstantin Komets of Reval, 
capital city of that nation. The sur- 
face soil, he states, is black earth with 
clay beneath, then sand, reaching in all 
to a depth of about 10 feet. Below this 
is dolomite. This variety of rock is 
closely allied to limestone, being com- 
posed of the carbonates of lime and 
magnesia. This renders it necessary 
to take very serious account of the 
sink-hole theory, for dolomite, like 
limestone, is soluble in ground water 
and it would not be far-fetched to 
attribute the origin of a crater to the 
same agency which often dissolves out 
Umastonf and brings about the forma- 
tion of the faihiliar sink-holes which 
sometimes engulf whole fields when the 
fall the unsupported surface strata 
sudd^ly takogi^hu^e. 

There are, however, several other 
features whfe^ seem to provide a peg on 
which to hapg, at least tentatively, the 
meteoric theory* The crater, Co far as 
its actual depth is known, ignoring any 
silting up which may have taken place 
subs^EueUt to Its original formation, 
below the top of the 
eaposufes of dolomite, the total thick- 


ness of which our correspondent does 
not specify. Under this dolomite a de- 
posit of dolomite powder mixed with lar- 
ger stones has been found. This, taken 
in conjunction with the stated facts that 
the rocks of the crater^s rim are tilted 
up as if resulting from the impact of a 
projectile, as are some of those in the 
rim of the Arizona crater, and secondly, 
that the rim of the crater stands 20 
feet higher than the outside level of the 
plain, constitute a mass of evidence 
which demands further consideration 
of the hypothesis of meteoric origin. 

Within a distance of half a mile, as 
shown by the accompanying contour 
map furnished by Mr. Komets, there 
are 12 or more smaller craters ranging 
from 100 feet down to 16 feet in di- 
ameter. It would seem that, if the 
main crater owed its origin to the same 
events which excavated the colony of 
small craters, and if this was truly the 
impact of a swarm of meteorites, it 
ought to be possible to settle the ques- 
tion by exploring a small crater. 



Contour intorvat is one meter. A eohny of 
small craterlets is indicated at one eide 
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AN ADEQUATELY REGULATED TRAFFIC ZONE 

In thi^ illuairation, *'Siop and Go** aignaU are so placed that they not flow of vehicles so that each is kept in its proper lane. Safety zone$ 
only control traffic by their changing lights, hut they also regulate the for pedestrians also have a very definite regulating effect on veMdea 


Traffic Regulation 


An Analysis of Accident Causes, and Suggestions for Correction. 
Traffic Beacons and Safety Zones Can be Made 
of Great Value When Properly Placed 

By GUY KELSEY 

Traffic Enginaarint DivUion, A. G. A. Company 


T raffic regulation is defined 
as means by which the move- 
ment of traffic is confined to 
proper channels and disorderly 
movements are prevented. A signal 
to accomplish this is a regulcUing 
signal. Traffic control refers to means 
by which traffic may be halted. A 
*'Stop and Go" signal is a control 
signal. Regulating signals should be 
used at the majority of intersections 
to maintain a fluid and orderly move- 
ment of vehicles and to safeguard pe- 
destrians. Control signals should be 
used at heavy traffic points and only 
during the hours when traffic is heavy, 

I T is often wise to install control 
"Stop and Go" signals on pedestals 
in the throats of the minor street to 
operate "Stop and Go" during heavy 
traffic 'hours, to be turned on as 
flashing signals during light hours and 
allow the continuous safe movement 
of traffic without stopping, and to 
regulate the movement of traffic and 
safeguard pedestrians at all hours. 
In this way, the signal lights may be 
placed in the position of greatest 
visibility. Traffic control and traffic 
regulation are thus provided for the 


same expenditure and an efficient 
24-hour treatment is the result. 

Accident data indicates that 90 per- 
cent of traffic accidents occur outside 
of business hours, and that 75 percent 
of all accidents occur at street inter- 
sections. Heavy traffic is the safest. 
As a matter of fact it is about 15 
times safer to cross the street through 
heavy traffic in business hours than 
at night when traffic is light. This 


illustrates the truth that the accident 
hazard decreases as congestion in- 
creases and vice versa. 

A traffic accident is the result of 
something unexpected and unlocked 
for, and is not a premeditated act. 
Irregular movements, particularly those 
arising out of left turns, are the cause 
of most intersection accidents. Such 
irregular movements introduce un* 
certainties which result in accidents. 



iHgure 1 ; If there ume no such ryky mmy 
of our streets would he impassable, Th& 
rule divides truffle into two separate lanes 


W ITHOUT the rule "Keep To 
The Right" our streets wotdd be 
impassable. This rule divides the 
street^ Into two parts; tra^ goes 
north, for example, on one side of the 
street, and south on the other* It 
will be clear that vehicle 1 in Figure 1 
turning right, or vehicle 2 going 
straight through, are not likely to get 
out of their proper channels. Vehicle 
8, turning left, continues in its proper 
channel in Adams Street to the near 
curb line of 17th Street and enters 
on the right side and in proper pa^ in 
17th Street. Vehicle 4| making a 
short cut left turn, gets into the 
wrong channels of both Adams and 
17th Streets and violates the nde 
‘‘Keep To The iuiht.“ 
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UNEXPECTED LEFT TURNS 

Figura 2: In ihi9 cone, car J is making an improper left turn, and 
t« ttapeling faster than it should. The result is complete confusion 



THE DANGEROUS DRIVER 


Figure 8: The dangerous dritfer is the one who starts all the trouble. 
Here car 1 cut across the corner, and created ike confusion illustrated 


In Figure 2, driver 1 is making a 
short left turn and is going faster than 
he should. Pedestrian A saw car 1 
coming* but expected it to pass behind 
him, and turned his attention to car 
3 as his next danger. He just escapes. 
Pedestrian B looking, as he should, 
in the direction of car 2, steps directly 
into the path of car 1. 

Driver 3 is looking in the 
direction of car 2 and sees car 
1 almost too late to avoid an 
accident. In each case drivers 
and pedestrians were looking 
in another direction and had 
no reason to expect the 
dangerous movement of car 1. 

Vehicles making a short left 
turn move on the wrong sides 
of two streets and always 
strike from behind. 


Street. Turning left from this point, 
he finds it hard to enter 17th Street, 
except through the correct channel 
into that street. In fact, the faster 
he moves, the surer he is to make the 
turn correctly. 

In the same manner, driver 2 finds 
he must continue out to the curb 



Figure 

shown, 


C AR 1, in Figure 8, cutting 
the comer at speed 
started all the trouble. P^es- 
trians A and B, looking for 
cars in other directions, just save 
themselves. Driver 2 defied left to 
avoid accidents and car 8, in dodging 
him, collides with car 4. Driver 1 
goes his way and driver 8 will be 
charged with reckless driving. Car 1 
ia cutting short, stared a general 
disorder and imexpected movements 
which resulted in an accident. 

Suppose that stanchions are placed 
in a row, as shown in Adams Street, 
l^gure 4. They compel driver 1 to 
stay in his proper channel until he 
comes out to the curb line of 17th 


ENFORCING PROPER PATHS 

4 : By the placement of a row of stanchions in Adams Street as 
cars must stay in their channels until ai the turning point 


line in 17th Street to make the easiest 
turn into Adams Street, If he cuts 
short, he is blocked by the row of 
stanchions. Both drivers find im- 
proper left turns blocked and correct 
turns the only ones they can make 
conveniently. 

Suppose a barrel is placed in the 
throat of Adams Street and on the 
curb line of 17th Street opposite the 
row of stanchions, as in Figure 5. 
This treatment would correct the left 
turns into and out of that side of 
Adams Street, It would have the 


same effect as the row of stanchions 
on the other side of the street. The 
basic requirements of a signal to 
regulate the movement of traffic and 
to keep it orderly will be met if a light 
is placed on the barrel at night. The 
completed treatment shown corrects 
all left turn movements within the 
intersection, keeps traffic in 
good order and in proper 
channels. 

HE preceding illustra- 
tions establish that: 
traffic may be expected to 
take the easiest and most con- 
venient course; that the 
short-cut left turn produces 
unexpected movements, dis- 
order, and accidents at inter- 
sections; and, that one way to 
prevent the disorder wMch 
causes accidents is to place 
signals in the path of traffic, so 
that they obstruct improper 
movements. Thiscanbedone 
without interfering with proper traffic 
paths. 

The treatment shown in Figure 6 
employs a signal in one throat of 
Adams Street to warn traffic in all 
directions and a row of marker but- 
tons which produce the effect of a 
curbing, in the opposite throat. 

In some street intersections, one 
signal is not adequate and two must 
be placed in service. In Figure 7 
note the safety eone or refuge value 
of the installations to pedestrians 
crossing the streets through traffic. 



TRAFFIC SIGNAL AND MARKERS 

Fkiire 6: A further treatment of the comer illustrated in Figure S 
aims kfi is the use of a flashing eeaeon and a row of marker huUem 
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ProptNrly idaced, signaia to regulate 
traffic, as shows, will pass more 
vehicles and pedestrians with safety 
than before treatment. The reduc- 
tion ot accidents usually exceeds 90 


remains solved, and accidents and 
congestion have been eliminated. Three 
triangular areas were installed with 
flashing beacons on the traffic 
proach ends. These installations limit 


most of our traffic Rubles. A dieek 
of motorists strUong sipwis indicates 
that ovOT 76 percent were under the 
influence of liquor. 

Signals, property placed in the street, 



SAFE ZONES FOR PEDESTRIANS 

Figure 7: Here flathing traffic beaeona are placed at hath sides of the 
ero 9 s street. Note hole they serve as refuges for crossing pedestrians 



EXPECTED VERSUS UNEXPECTED 


It is usually in the ease of left-hand turns that accidents happen. 
Through trajfie drivers can judge quite accurately what the <4her 
driver will do, except tvhen the other driver turns left unexpectedly and 
in the wrong manner. Then accidents often vrill happen, as is 
illustrated in the drawings on this and ike two preeeeding pages. 
As shown above, cars making right-hand turns are usually safe 


percent. Signals which regulate traffic 
movements without the ‘‘Stop and 
Go'' feature place the emphasis on the 
“Go" and not on the “Stop," an 
important point, since unnecessary 
delays to traffic place an excessive 
burden of cost on the community. 

I T required four officers to handle the 
intersection in a large city park, 
shown in Figure 8. Traffic inter- 
sected at sharp angles, in some cases 
almost head-on. With plenty of space, 
traffic tends to roam. In this case 
each driver suited his convenience as 
to routing, thus increasing the con- 
fusion. There were six major in- 
tersection areas (shown shaded), which 
formed a series of dams in the path of 
the main streams of traffic. Traffic 
seethed to come from and to go in all 
directions. There were no definite 
channels for traffic. No one knew 
what the others would do and the 
resulting disorder caused accidents, 
confusion, and, during rush hours, 
serious congestion. 

The problem was solved, as pic- 
tured in Figure 9, and all four officers 
transferred to other duties in 1921. 
In spite of greatly increased traffic, it 


traffic to definite channels. Wrong 
movements are obstructed without 
interfering with proper paths which 
were made most convenient. Six in- 
tersection points are reduced to three 
which are at right angles and out of the 
way of traffic moving along the sides 
of the area. Pedestrians have safety 
zones for their protection. Everyone 
knows definitely what to expect of 
everyone else. 

E ach step in this analysis has been 
carefully checked by many ob- 
servations at street intersections over 
a period of years. In addition, thou- 
sands of difficult traffic problems have 
been successfully treated and acci- 
dents eliminated through the applica- 
tion of the principles outlined. 

Signals in the street are believed by 
some to interfere with traffic, be- 
cause they are sometimes struck. 
Many officials, however, consider that 
the more a ^gnal is hit, the more 
apparent the need for it. 

it is felt that if a motorist strikes a 
signal, he will strike other vehicles, 
or certainly hit pedestrians who carry 
no lights, and that such a motorist is 
one of that small group which causes 


do not interfere with traffic, but are 
an aid to its fluid and safe movement, 
and even clear up congestion at an 
intersection. 

I N conclusion, it is suggested that 
the ultimate solution of traffic acci- 
dents at street intersections is the 
elimination of disorderly movements 
and the channelization of traffic. This 
can be accomplished by a signal 
correctly placed in the throats of 
intersecting streets. 

According to a recent report of the 
Commissioner of Motor Vehicles of the 
state of New York, it is the experienced 
driver, or rather the driver who has 
been operating a car for a long time, 
who creates a greater percentage of the 
accidents than the driver who has 
possessed his license but for a short 
time. This is due, no doubt, to the 
fact that experience is likely to breed 
recklessness, whereas the newer driver 
does not have the confidence to take 
chances. The moral is obvious: Take no 
chances; keep to the right; obey traffic 
signals. If these three rules are kept 
in mind, traffic acddents will be re- 
duced to a mininum and congestion 
will be relieved. 




TRAFFIC ORDER 

Figure 9: The comet shown at the left has been equipped wUh 
beacons and three iriemgtUat areas, Sa/fip is thus mmmd 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 

By MORRIS FISHBEIN, M. D. 

Editor of the Journal of the American Medical Association and of Hygela 


Sodium Nitrite Treatment 
of Seasickness 

T he remedies for seasickness are 
almost as numerous as ships upon 
the sea. They vary from the old time 
“Mothersiirs seasick remedy/* which 
is essentially a sedative known as 
chloretone, to the use of tight band- 
ages about the waist or cotton stuffed 
in the ears. Recently from two inde- 
pendent sources came the suggestion 
of a new remedy which it appears has 
been established as having merits. 

Doctor Sellheim of Leningrad wrote 
to the British Medical Journal in 
February to the effect that he had 
found that single-drop doses of 1 per- 
cent solution of glycerol trinitrate 
(nitroglycerin) had kept one patient 



THE BULLET 

An X-rav pkoUtifraph shomng the poaition 
of the bmet in the lung of a war veteran 


from becoming sick and that a woman 
who was extremely seasick while sail- 
ing on the Black Sea was able to take 
dinner 20 minutes after swallowing a 
smidl dose of nitroglycerin. More- 
over, many other patients were pro- 
tected from seasickness or cured of it 
by two drops of 0.6 solution of nitro- 
glycerin placed on the tongue. 

About the same time two investi- 
gators in the University of Chicago 
School of Medicine announced that 
they had worked out a system of 
control involving the use of sodium 
nitrite^ a drug with the same effects as 
nitro^cerih. They had observed that 
a person who demonstrated the usual 
after twirHng in a chair, 


the method used to test aviators, 
could be relieved of the condition by 
small doses of sodium nitrite. 

One of the investigators tested the 
method on a trip returning from 



BULLET DISPLACED 


Bronchoneopic forceps caused displacement 
of the bullet to upper part of the cavity 

Europe, when sixteen persons on the 
boat were seasick. Eight of the per- 
sons were given, every two hours, a 
dose of from three to five grains of 
sodium nitrite. The other eight were 
given merely the usual measures. 
Practically all of the persons who were 
given the nitrite were freed of their 
symptoms within four hours, and did 
not suffer from any recurrence of the 
symptoms. The method must, of 



course, be tested out on a much larger 
scale before its limitations can be , 
accurately defined. 

Removal of Bullet from 
Lung by Magnet 

I N order to be affected by a magnet, 
a substance must be composed in 
part at least of magnetic iron, steel, 
nickel or cobalt. In the clinic of 
Chevalier Jackson in Philadelphia, 
1900 inhaled or swallowed foreign 
substances have been removed from 
the air and food passages by modem 
scientific methods. These include 
chiefly the passage of an electrically 
lighted tube through the windpipe or 
the esophagus and the picking up of 
foreign substance by a specially de- 
vised forceps. 




SIDE VIEW 

Bullet was imbedded in an abscess catnty in 
the lung, and could not he reached readily 


More than 90 percent of foreign 
bodies cannot be affected by a magnet. 
In a recent case a Canadian suffered 
severe symptoms from a wound sus- 
tained in 1918. An X-ray examination 
of the patient showed a bullet about 
one and one quarter inches long in the 
lung. A tube was inserted and passed 
through the main windpipe into one of 
the smaller branches, but the bullet 
could not be reached by forceps* Then 
a magnet was used over the outside 
wail of the chest by which the bullet 
was jerked down to a point where it 
could be reached with the forceps* 
Here by combination of two moderh 
scientific methods the life of a veteran 
was saved* 
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PERHAPS RELATED 


A Bofienahs Indian of Chifiqui, perhaps 
related to the bearded Indiane of Bolivia 

I N our last issue, Mr. Verrill told 
something of his explorations in 
South America, and of the tribe of 
bearded Indians found there. He 
also described the perils of travel in the 
jungles, and presented a thrilling word- 
picture of the dangers of water travel 
through the wilderness. In the follow- 
ing article he continues his discourse, 
giving his reasons for adhering to the 
diffusionist theory to account for the 
presence of the bearded Indians of 
South America . — The Editor. 

P RACTICALLY everything that 
lives is food to the bearded Indians. 
Their menu is most varied and in- 
cludes worms, grubs, insects, lizards, 
et cetera. Fire is made by rubbing two 
sticks together and is kept burning 
perpetually. Cooking is more of a 
name than a reality, and food is 
usually eaten half raw, in fact the 
rawer the better as long as the meat is 
dead. 

Perhaps the most remarkable feature 
of the tribe is the fact that they have 
remained so totally distinct from all 
other tribes and have not apparently 
mixed with any otherrace. They appear 
to be completely isolated in customs, 
dialect and physical characters, the 
remnant of some primitive ancient race 
which has remained unchanged and at 
a complete standstill for countless 
thousands of years. In this respect 
they are much like the Bogenahs of 
northern Panama and the Bogsas of 
the interior of Brazil, both of whom are 
possibly common offshoots of the same 
race as that from which the bearded- 
Indian stock sprang. 

Both the Bogenahs and Bogsas are 
small, almost pygmies in fact; both 
are exceedingly primitive, both live 
like beasts, subsisting upon anything 


Who Are the Mysterious 

Many Scientists Believe that tite Cultures of 
from the Old World by Oceanic 
Pacific in Canoes — 

By A. HYATT 
MuMum o/ th* AttuHam 


that by the wildest stretch of imagina* 
tion can be classed as food; both lack 
fixed homes, or villages, and both are 
renowned for their ability to track 
game and to follow a trail by scent. 
Both of these tribes possess beards 
which are heavier than is usual among 
Indians, and the physical appearances 
of both are totally unlike other In- 
dians. 

I N both cases, also, they are sur- 
rounded by superior tribes who 
dominate them, and yet they have re- 
tained their peculiar characters so 
steadfastly and completely that in- 
stead of learning the dialects of their 
neighbors they have forced the latter 
to learn their own tongues in order to 
communicate with them. Moreover, 
the two are so similar in many ways 
that one cannot help feeling that they 
are closely related, although separated 
by thousands of miles, while the names 
Bogenah and Bogsa are phonetically 
so similar that they might well be local 
variations of the same word. At all 
events they are quite distinct from all 
other known races of Central and 
South America and in some respects 
seem to bear such a resemblance to the 
bearded Sirionos that they might well 
be offshoots of the same original stock. 

All through the interior of Peru and 
Bolivia are many little known and 
interesting tribes who do not appear to 
be related to the better known Qui- 
chuas and Aimar&s whose ancestors 
reached high stages of culture and 
civilization, culminating in the Incan 
Empire. Some cff . these possess the 
typical Indian charac- 
teristics facially and 
otherwise, while far 
more might well be na- 
tivesof the South Seas. 

The same holds true 
of the better-known 
Andean and desert 
tribes. Among the 
Aimar&s and Quichuas 
individuals of the so- 
called Mongolian type 
are conunon, but by 
far the greater number 
are of the Oceanian 
type whid» would be 
exactly what we ndght 
expect if thi origfpal 
st^ had ndi^ted 


from some Pacific archipelago and 
later mixed with the more northerly 
tribes who may have come originally 
from central or southern Asia or might 
have wandered southward from the 
northwest where Mongol migrations 
are known to have taken place. 

Even today it would be an easy 
.matter for any large South. Sea. Island 
canoe or catamaran to cross the Pacific 
to South America. And we have no 
reason to think that at some time in 
the past there were not large archi- 
pelagoes in the Pacific which formed a 
series of oceanic stepping-stones from 
west to east. In fact, according to Dr. 
Thompson who made an exhaustive 
study of Easter Island, such an archi- 
pelago existed in comparatively modem 
times. It is not unreasonable to assume 
that the supposed subsidence of these 
long-lost islands forced the inhabitants 
to seek new homes in America. 

T hat there was communication 
between the west coast of America 
and the Pacific Islands has been indis- 
putably established. In excavating 
prehistoric gravea on the coast of Cali- 
fornia, exp^tiona from the Museum 
of the American Indian, fieye Founda- 
tion, found specimens ct axe and adze 
hea^ from Hawaii and other mid- 
Pacific islands. 

It was largdy to search for traces of 
prehistoric cultures which might bew 
out this themy of an Oceanian origin of 
theSouthAmericanracesthatlmademy 
most recent expe^tion into the interior 
of Pera and Bolivia, for there, if any- 
where, where ruins, graves and mum- 




July 1«38 


SCIENTIFIC AMERICAN 


Bt 


Bearded Indians? — II 

Central and South America Were Brought 
Invaders Who Crossed the South 
The **Diffusionist** Theory 

VBRRILL 

IndUm, H«ya fouttdatUui 

mies of prehistoric peoples are so of the Cocl6 culture of Panama. Much 
numerous and so perfectly preserved, time was spent at Ollantaytamboy 
one might expect to find such indica- Machu-Picchu, Pisac, Viracocha, Rum- 
tions. iccola, Marcapata and Tiahu&naco. 

Although countless scientists and The latter ruins, which are probably 
others have dug and delved among the the oldest known in South America, are 
ancient remains, and although innu- so strikingly like the Panama re- 
merable works have been published in mains in many features that I feel con- 
regard to them, yet the surface has vinced that they were the work of the 
not been scratched, and hundreds, same race or of races very closely re- 
even thousands, of ruined temples, lated. The rows of huge, roughly- 
forts, cities, buildings and cemeteries hewn stone columns are identical in 
have never been studied nor have they arrangement and form, 
even been seen by white men or, for 



INDIAN AND BLOW GUN 


ThU 18 a foreftt Indian of a neighboring 
heality — not one of the bearded Indians 


that matter, by other natives. Here, 
hidden under the debris of ruined 
temples or palaces, or buried in the 
graves with the mummified dead,*^ may 
lie the material which will set at rest 
all questions as to the origin, the iden- 
tity and the history of the long-dead 
races who reached astounding heights 
of culture and civilization and vanished 
and were forgotten centuries before the 
coming of the Spaniards. 

A t any moment most astonishing 
L discoveries may be made which 
may completely upset our ideas of pre- 
historic man in America. Within the 
past three years two immense prehis- 
toric cities have been discovered in 
Peru, close to the thriving port of Pisco 
and the sea, and my own discovery of 
an undreamed-of civilization of extreme 
antiquity in Panama was another proof 
of how Uttle we really know of these 
early American races. 

One of the main objects of my recent 
expedition w^ to compare certain 
remains of Peru and Bolivia with those 


S O too, are the alternate rows of stone 
images or idols, as well as the mono- 
lithic comer stones of the immense rec- 
tangular areas apparently used as 
temples. Certain figures and forms on 
ceramics and sculptures from the two 
localities are identical, and it seems 
scarcely reasonable to assume that 
two distinct races thousands of miles 
apart should have by chance developed 
so many features so amazingly similar. 

In many respects, however, Tiahu- 
&naco is totally different from anything 
yet found in Panama. In the latter 
country, as far as is known, there are 
none of the massive buildings composed 
of stupendous blocks of stone, some 
weighing over 100 tons, which are such 
a prominent feature of Tiahu&naco. 
Neither are there any of the monolithic 
square gateways or portals, nor the 
mathematically cut geometrical sculp- 
tures. But all of these might be due 
to environment or a higher develop- 
ment of the same culture. 

Perhaps my most interesting find at 
Tiahu&naco was the discovery of two 
huge stone wheels, 


such, it disproves this assumption and 
also solves the mystery as to how these 
prehistoric people transported immense 
masses of stone for such long distances. 
Slung to axles between these huge 
wheels, whose thickness would prevent 
them from sinking into sand or earth, 
enormous blocks of stone could be trans- 
ported for miles with Uttle difficulty. 

It may be argued that these wheels 
are not of prehistoric workmanship but 
are of Spanish origin and were used as 
mill wheels or arastras, but the evi- 
dence against this is very strong. I 
could find no records or traditions of 
Spanish mill-wheels used in the vicinity 
and I can hardly see why there should 
have been, as there is nothing, and as 
far as is known there never was any- 
thing, to be ground in the district about 
Tiahuinaco. 

M oreover, it would have re- 
quired a vast amount of labor 
for no reason whatever to have carried 
these huge stone disks up the hill to 
the ruins where they lie, one of them 
buried under the gigantic masses of 


WAS THIS STONE DISK A WHEELI 



each over six feet in fallen masonry, 
diameter and about 18 Finally, they appear to be of the 
inches in thickness, same type of workmanship as the other 
and with centers cut stone work. Strangely enough, two 
pierced for axles. Hith- similar stone wheels were found buried 
erto it has always in the earth while excavating the Cocld 
been thought that the ruins in Panama. At the time 1 dis- 
wheel was unknown to missed these as being Spanish araatras^ 
American aborigines, although there seemed no reason for a 
and its absence has mill ever having been used in the arid 
often been used as an non-mineralized district. But in view 
argument in favor of of those at Tiahu&naco I feel conduced 
the pxtreme antiquity that the stone disks at Cod6 were also 
of the races and as used as wheels for transporting the 
against their Asiajtic ^ stone monoliths of the prehistoric race, 
origin. But if the stone Unfortunately Tiahu&naeo, which is 

wheels of Tlahu&naco one of the most interesting and sden- 
were actuary used as tiifically valuable ruins in South Ain^- 
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PREHISTORIC WALLS AT CUZCO, PERU 

The inner, pre-Tnean mall i* eompoerd ofhlocke vteighiiig eeteral tone and, mthaul rrment, they 
fit to a knife blade* 8 thicicnesa. The outer wall is Incan work of poorer quality 


ica, has been woefully and inexcusably 
destroyed by vandals, natives and 
government contractors. Tons of 
carved sculptures, images, columns and 
stonework were broken up to be used as 
filling for the railway bed. Innumer- 
able portions of the finest worked and 
carved stone have been used by the 
natives for building their own miser- 
able houses, and some of the moat 
valuable portions and finest statues 
have been used as building material 
for the ugly Spanish church in the 
village. In addition, treasure seekers, 
souvenir hunters and vandals have 
dug, broken and destroyed on every 
side. 

Still a vast amount of material re- 
mains intact and the largest ruins have 
never been thoroughly examined nor 
excavated. When the buildings were 
built the massive blocks of stone were 
all locked together by means of huge 
metal staples and bolts let into the 
stones. The beautifully cut grooves 
and holes which held these staples are 
still everywhere visible, but not a 
staple can be found in any of the blocks 
above the surface of the earth. 

10 

A n interesting discovery was that 
. some if not all of these metal 
fastenings were of silver, for a native I 
met had one in his possession. No 
doubt the first Spaniards to find the 
ruins looted them of all the precious 
metal but the chances are that many 
of the blocks hidden beneath the ac- 
cumulated debris of thousands of years 
still bear the massive silver staples 
that served to bind the stones to- 
gether in the past. 

In the district about Tiahufenaco, as 
in most of the trans-Andean and An- 
dean regions of Bolivia, the Indians of 
the present day are Aimar&s, whereas 
in Peru they are Quichuas. In both 
cases the races are divided into many 
subtribes with quite distinctive habits, 
cultures, arts and physical characters. 
Such are the Gollas of the Aimar&raee 


who inhabit the bleak mountain area 
on the eastern side of Lake Titicaca. 
Of all the Aimari tribes the Collas 
have been the least influenced by the 
white man’s civilisation and they still 
retain many of their own customs and 
arts. A very large collection was ob- 
tained from the Collas as well as from 
the Yungas, a tribe of totally distinct 
stock inhabiting the mild, fertile trans- 
Andean valleys between the mountains 
and the tropical forested area. 

I N the Yungas district, even when be- 
yond the outlying settlements and 
roads, traveling is by no means difficult, 
dangerous nor unpleasant. The country 
is delightful, the climate that of per- 
petual spring, and the Indians are 
clean, friendly and hospitable, with an 
abundance of cattle, sheep, poultry and 
vegetables. 

But I have never experienced greater 
discomforts, nor have I suffered more 
from cold, than when in the district 
of the Collas. Here, at an altitude of 
from fourteen to fifteen thousand feet, 
one is constantly exposed to chill, bit- 
ing winds blowing across more than 
100 miles of perpetually ice-clad moun- 
tain peaks averaging over 20,000 feet 
in height. Bliziards are frequent, 
freezing rain falk without warning, 
sleet and hall come in blinding squalls, 
and even when the sun shines the 
temperature is scarcely above the freess^ 
ing point. 

The only accommodations are the 
miserable, filthy, vermin-infested 
hovels of the Indians— tiny, window- 
less huts of plled-up stones thatchod 
with grass and inhabited by anywhere 
from three to six Indians and as many 
burros, pigs, fowls and fiea-ridden cu^ 
The only food obtainable from these 
Indians is crushed maize, a little hard 
wheat, frozen potatoes and occaslOjnd 
eggs or fowls. Sometimes one may 
secure air-dried sMps of llama or buH 
meat w^ch is hard, rancid and 
tough as ' Or if one happens 


to be near a lake or stream, wild dunks 
and snipe sometimes may be Sewi^d. 

The only fuel is llama dung, and Ss 
water boils at a low temperature it is 
next to impossible to cook anything by 
boiling. To boil or roast food over a 
llama dung fire renders It inedible even 
to the Indians. 

One cannot enquire too closely as to 
the ingredients of some of the weird 
dishes offered by the well-meaning Col- 
las. On one occasion, after dining on 
a sort of stew which tasted unusually 
good, I learned that it was made of un- 
born llamas, while another time I made 
a good meal on cows’ udders. 

B ut despite all this, despite the 
bitter cold, the hardships, the lack 
of all comforts in this bleak land, it 
possesses its good points. The scenery 
is inexpressibly grand and magnificent, 
especially at sunset when thfe endleos 
ranges of the highest Andes gleam in 
scarlet and purple and the vast glaciers 
are transformed to sheets of rose and 
gold. The Indians in their gaudy 
ponchos and bright colored mantas are 
colorful and picturesque. A herd of 
wild vicuflas, the fleetest-footed, most 
graceful creatures on earth, is a sight 
worth going far to see and there is 
much in the way of wild life to interest 
the naturalist at every turn. Majestic 
condors wheel constantly above the 
snow-capped peaks or perch on lofty 
pinnacles, viscachas gaze at the trav- 
eler from the mounds above their bur- 
rows: finches, larks, pipits and scores 
of other birds twitter and trill even at 
the verges of the snow fields, and big 
partridge-like gallinaceous birds whirr 
up from among the lava-strewn dopes. 

Best of all perhaps, there are no in- 
sect pests. Neither flies, ticks, gnats 
nor mosquitoes exist in this cold, rare- 
fied atmosphere, but personaDy, ware 
I compelled to choose, I would take 
steaming tropical jungles — ^rapids, an^ 
ticks and all, in preference to ti^eefe 
bleak, wind-swept, frost-bitten heights. 
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“Movie” Illusions- 
Their Creation 



On the beach, off to the right, scenes in a 
South Sea island production are being 
enacted. Since this is being “shot** on 
the banks of the Los Angeles River where 
it passes the First National Studio, ob- 
viously waves were needed. A number 
of men juggle these see-saws, and wild, 
wild waves boom on the other shore 


No, Aileen Pringle doesn’t have a col- 
ony of pet spiders in a cage to make these 
filmy masses of webs for “haunted 
houses;** she’s holding the mechanical 
spider which can cover a square foot 
of surface in a minute. Tiny streams 
of liquid rubber flow out, solidify in the 
air, and are blown by an electric fan 








'fitt 





V IEWING g modern motion picture 
in the theater always found just 
around the corner, one often experi- 
ences a feeling of emotion mixed with 
a sense of puzzlement and wonder. The 
emotions engendered by the story as it 
flashes on the screen cannot down the 
desire to know how certain photo- 
graphic effects are produced. We won- 
der about the storms— how they are 
made and where; whether the Sahara 
Desert, African jungles, the streets of 
Paris, or other scenes shown, are real or 
only ‘‘props;’’ or, perhaps, how the 
hero can survive the flames of, a burn- 
ing house or a dive from high cliffs. The 
photographs on this page illustrate 
some of the legitimate “tricks” of tha 
”movie” makers which serve to indi- 
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ON WITH THE DANCE 

Left above: The director wanted to show 
us the facial expressions of Lloyd Hughes 
and Mary Astor as they danced about 
the floor, so this floor-level platform was 
built for dancers, camera, and lights 

TOWN TO BE DESTROYED 

Above: On a deserted bank of the Sacra- 
mento River this town, complete with 
stores, factories, warehouses, and a large 
population, was built to be destroy^ 
by an airplane propeller cyclone — ^the 
ctoax to a Buster Keaton comedy 

4 SLIDE, CLOWN, SLIDE 

In “Laugh, Clown, Laugh,** Lon Chan0y 
makes a thrilling slide down a cable over 
the heads of a theater audience. This 
parallel tower was built to get actlosi 
dose-ups. Herbert Brenon is dhrecthif 



When the $cdmt wa» plawd in service, trams moml elawly, birf speed restrictions n^,re 
pradually modified, and finally removed altogether, Inspectidnn were made at regular mtervalB 

Is Concrete Better 

Than Gross-ties? 

Test Section of Rigid Roadbed, Used a 
Year, Shows Superiority Over 
Ballasted Track 


ASSEMBLING REINEORCBMENT 

Trueeee and rein/oreiny rode are Mna a«- 
eembled here. The emerete mixer ie shown 


By F. D. 

T here has been much discus- 
sion regarding the feasibility of 
supplanting wooden railroad 
cross-ties by concrete slabs and 
several experimental roadbeds of con- 
crete have been constructed. Little 
success has been attained hitherto, 
however, and a great difference of 
opinion still exists among railroad men 
on this score. 

Desirability of resilience was the 
argument to which opponents of a 
change tenaciously clung. To them, a 
concrete slab was out of the question: 
the train impact on a rigid road- 
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and general manager of this railroad* 
The Pere Marquette’s test sectioi^ 
of concrete slab roadbed was finished 
in December, 1926. It is located at a 
point convenient for frequent observa- 
tion, on a 0.1 percent grade between 
Detroit and Plymouth. At the time of 
its constructiott, the daily traffic on 
this track consisted of seven scheduled 
passenger trains, seven scheduled 
frieght traiHf, four regular switching 
movements, aiid about two extra 
freight ti^li^ T^e heaviest locomo- 
tives used Santa Pe type. 


mounted vertically, to which steel stir- 
rups were attached at intervals o(^27 
inches. The ridle were fastened to these 
with clips and boltSf the rails resting 
directly on the oonofete except for 
slif^t insulation ^ch was necemsdry 
because of the blookHdgnal i^rstem. ' 
During the constru^on, all traffic 
was routed over the adjacent tri^k. 
Ballast was removed only to the iioth 
tom of the old ties, thus making the 
concrete slab 16 inches higher than the 
parallel roadbed, incidentally allow- 
ing better drainage. Fabricated steel 
was then assembled, and alignment 
was assured by using transit and 
level. Concrete was prepaied 


bed would batter the rail flat; 
jarring would wreck rolling stock; 
and the noise would be unbear- 
able. Then too, they said, frost 
and settling embankments would 
throw tracks out of alignment and 
destroy the foundation. 

Now, however, a design for a 
rigid roadbed has not only been 
worked out to the last detail, but 
hiis been tried after actual con- 
struction for a year and found to 
be satisfactory. This experiment 
was carried out on a quarter-mile 
stretch of railroad on the Pere 
Marquette, following close study 
of th^ problem by Prank H* 
Alfred, the far-seeing president 
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in a small nuxer and deliv^vdin 
concrete buggies. After ik)ta> 
tion of the surface, the rail bear- 
in{(s were carefully troweled* and 
minor irregularities latet'' re- 
moved by rubbing with car- 
borundum bricks. The bed was 
then cured by keeping It covered 
with moist sand for seven days, 
and the first train ran 'over it 
three weeks after oonfetiuetlon. 

After a year’s hard eervioe, the 
concrete roadbed is tn exerilttit 
eondition* shows no dieinteKin- 
tion, and the rails ere nOt uitipdy 
bettered. Leveto have letiSilid 
sUifbtiy but miiloreiitir, 
tjDinr 'mbs 'have 'mltmilliiiii 
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Trains now ride as smoothly over the 
section as when it was built and» 
although the train noise is different 
from, it is no greater than, that made 
by a train on an or4inary track. 
There is no dust nor any click as 
wheels pass over a joint. 

Paul Chipman, valuation engineer of 
the Pere Marquette, says in his report 
concerning this experiment, “One fea- 
ture, the importance of which was 
realized when this section was built, has 
received added emphasis from our ex- 
perience. This feature js the import- 
ance of having as close a contact as 
possible between the base of the rail 
and its support, and of maintaining 
this close contact by keeping the bolts, 
which fasten the rails to the roadbed, 
tight. It is important to reduce both 
vertical and lateral movement to the 
lowest possible limits.” This state- 
ment, based on experience, nullifies 
the arguments of those who would 
place cushioning material between the 




CHECKING ALIGNMENT 

After all steel rein forcing h<id been assembled 
and the concrete forms had been erected ready 
for the pouring of concrete^ a transit was used 
to cheek carefully the gage, alignment and level 
of the trusses and stirrups which hold jhe rails 

odic tightening of bolts and normal 
replacement of rails. 

The success of this experiment au- 
gurs well for the future of the rigid 
roadbed and, in many quarters the 
opinion is that, after further tests, a 
design will be worked out that will be 
even more satisfactory. Simple rein- 
forcing rods have been suggested in 
place of the fabricated steel, and other 
economies are expected in concrete. 
Less hammering may mean that smaller 
rails can be used, and elimination of 
wave motion may make faster sched- 
ules possible. Experience over a p>eriod 
of years only can answer these and 
other questions that remain, but one 
has been definitely settled, namely: 
resilience is unnecessary! 


READY FOR CONCRETE 

Before pouring concrete on the assembled steel 
reinforcing, a ihree-ineh by ihree^mh angk 
iron tircu boUed to the stirrups over ecwh truss by 
means of clip boUs. These angles held the as^ 
sembly in alignment while concrete was poured 




THE COMPLETED ROADBED ► 

A frtighi train flaihet by on the traek v/ith the 
permanyni ri(fia roadbed. Although the tram 
te going at high tpeed, it udit be noted that there 
ie no evidenee of wave motion nor of hammmng 
of roadbed or rail. Shook to rolling at^k te, 
tnere/ore, leet than it ie on a ballavtrd traae 


rails and the slab on such a roadbed. 

This test seems to have proved the 
practicability of a rigid roadbed. It has 
disproved the idea that hamnvering of 
rails would be excessive, and has shown 
that there is no wave motion in ad- 
vance of a train. The initial coat of 
such roadbeds is not prohibitive and 
maintenanee resolves itself into a peri- 
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New Boats and 
Boat Equipment 
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ELECTRIC ANCHOR 

Two views of a new anchor which is 
operated by the touch of an electric 
button located near the tiller. When 
down, the anchor chain swings free 
of the bdw on an arm; when up, arm 
folds back on deck. Requires litito 
current. Can be operated with usual 
storage battery .-^jEToword W. l#^otL 
/nc.| dSS LesomgUm Ass., Nmo ifofw 


FOLDING BOAT 

This boat, which folds into a compact bundle 12 inches^ 
by 14 inches by five feet, is 10 feet, two inches long and 
three feet, six inches wide when opened. It Is mi^ of 
solid mahogany sections inside and out permanently 
in place with heavy waterproof canvas l^ween. It 
can be assembled in less than two minutes without 
tools. — Bair and EdgerUm Boat Works, Glen Cove, JV. T. 


AUTOMAmi BILGE 

PUMP > 

Bilge water in aboatequipped 
with this pump, lifts the 
floats and starts a self-con- 
tained electric motor pump. 
Can be set to operate con- 
stantly or only as water rises. 
— Af. L. Oberdarfer Brass 
Company, Syracuse, New York 

SEAT BACK t 

Made up ent^y of steel, 
light and adjustalde to the 
most comfortable angle, this 
folding, portable back rest 
will fit any standard boat 
seat. It can be firmly at- 
tached in half a minute. — 
Warner Manufaciuring Com- 
pany, Minneapolis, Minn, 
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Household 

Inventions 



DETACHABLE WRINGER 

Suitable for the small apartment or 
home where but few things are laun- 
dered by the housewife, this new 
wringer can l>e attached to a small 
pail. It saves silky and filmy pieces 
that would be harmed by twisting. 
— Lovell Manufacturing Co,, Erie, Pa, 




DISH WASHER 


The familiar rubber sponge has been 
given a handle and made into a dish 
washer. When a button is pressed, 
the handle is lengthened for washing 
deep glasses, fruit jars, and pitchers. 
— Kriatee Rubber Co,, Akron, Ohio» 

< CAP RIM SMOOTHER 

By turning the crank which rotates 
the cap against the wheel on the 
lever as shown, it is possible to 
eliminate dents and nicks in the rim 
of jar caps, for better sealing.— Hug 
Manufacturing Co., Ames, Iowa, 



WAX ELECTRIC CANDLE^ 

The unique feature of this elec- 
trical candle is that it is made of 
real wax, the wires passing up 
through the center. The special 
lamp is made to resemble as 
nearly as possible the flame of an 
ordinary candle for its realistic 
effect. Kraft Fixture Co,, 
320 Adayns St„ Newark, N, J, 

^ ILLUMINATED MIRROR 

This mirror focuses a diffused 
yet concentrated light on the 
face of the user. It has a ball- 
and-socket joint so that it may 
be ea.sily adjusted to any angle. 
It should be especially useful for 
the man who shaves himself or 
for milady’s toilet. — Bull Dog 
Floor Clip Co., Winterset, lotva. 




MANY-IN-ONE NURSERY COMBINATION 


Here is eyerytMng the baby needs--crib; bathr pressing filled tub which is made of rubberised fabric and may be 
table, olotbM drawer, toBet^are cabinet, and indoor folded. At the right: baby is strapped to dressing table, ex* 
carriage. At the left: dressing table is placed over the t^nded.^The Numtf^raftors, 1082 Jay 8L,Roehe$UrtN.Y^ 








AUTOMOBILE ALTIMETER 


With one of these neat instruments 
on the instrument board of his car, 
the driver can always tell at a glance 



A HANDY BLOCK AND CLAMP 


For home, work bench, or machine 
shop. In the illustration above, 
clamp and block are being used as a 
vise; below they assist in a dithcult 
machining job . — Browne and Shxirpe 
Mfg. Company^ Providence, R, L ^ 



vice is a timersaver. A threaded 
rod between the legs, on one end of 


which is a thumb screw, allows 
adjustment of v^h.-— ISoloiidNaites# 
ISfiOO VeniUfuB^itkmrd, Reseda, Cd. 



RUBBER GOLF TEE 


Made of rubber, in the shape of a 
truncated cone, with each end hoi- 
lowed out, this new tee is just the 
proper height for either iron or wood 
shots. It gives a good support and 
is so light that there is no resistance 
to foUow through . — Acushnet Prch 
eess Company, New Bedford, Mass. 



Bang it about, step on it, drop it, 
and still you canncMt; break this new 
oonneOtion which tnade oL soUd 
soft rubber. Xt is extended in a 
venient handle shhpe so that it ean 
be pulled easily from any slotted plug 
so<^et, eepedally in narrow hanging 
shMts* The 

BidO S* Wssisrn Asems^ mimya 
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and Interesting 





TIRE HOSE GAGE 

When the air chuck on the hose is 
placed op tire valve, the gage regis- 
ters pressure of air in the tire. To in- 
flate tire, the handle is pushed for- 
ward so that air may pass the gage. 
The tire air-pressure is tested by 
pulling the handle back. — Specialty 
Manufacturers, Inc., Fori Myers, Fla. 


^ EMERGENCY TIRE CHAINS 

These tire chains are simple cross 
chains that snap around the tire and 
the wheel rim between the spokes. 
A special gripping arrangement 
makes it possible to pull out of the 
deepest mud and yet ride on pave- 
ments with but little bumping and 
cutting of the tires.— Woodworth 
Spedcdties Co., Binghamton, N. Y. 



< PIPE SET 

This decorative duck is not only 
novel but also quite useful. The 
long wire holding the head is a 
pipe-stem cleaner; the pipe holder 
is a reamer for the bowl; the back 
holds a supply of matches; and 
the base is a neat ash tray. 
— Sfcfn and Ellbogen, Chicago 

UNIVERSAL VISE ^ 

This new vise, although screwed 
to p bench, may be adjusted to 
any position with a simple turn 
of the wrist so that thfe work- 
man can see what he is doing. 
It has a ball-and-socket base.— 
The BeUKel Mfg. Company, 71^0 
E. North 8t., Decatur, Illinois 
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California’s First Oil Well 

Is Still Producing 

Drilled in 1870, By the Spring-pole Method, the Well 
Still Yields About Four Barrels of Oil Daily 

By HERBERT OTIS WARREN 


T he enormous oil industry of 
California had its birth in Pico 
Canon, near the town of New- 
hall in Los Angeles County, in 
1866, when Ramon Perea, a Mexican 
deer hunter, followed a trail to the head 
of the canon and came upon a seepage 
of sticky, black fluid that was unknown 
to him. Probably on the spur of 
curiosity, he gathered a small quantity 
of it in a canteen and returned to San 
Fernando to the Franciscan mission 
settlement. 

Doctor Gelsich, a former resident in 
an oil-producing district of Pennsyl 
vania, was given the canteen by J. L. 
Del Valle— to whom Perea had given 
the fluid— and he promptly declared 
the contents to be petroleum. He lost 
little time in forming a company and 
staking out placer claims covering 
the find under the then existing 
laws of California. 


which oxen traveled in a circle, coiled 
the cable and lifted the drill out of the 
hole when it was desired to change 
tools or bail out the cuttings. The 
bailer was made of a section of bam- 
boo, which tree also was used for 
casing, and for tubing and pipe-lines. 

To return to the “spring-pole" proc- 
ess: A sapling 40 or 50 feet long was 
set at an angle of 30 degrees, with the 
upper end, to which a rope was at- 
tached, carrying the bit over the hole. 


I T was nearly five years later, 
however, before a shallow 
well was drilled at the head of 
Pico Canon, by the old spring- 
pole method, and at the time of 
drilling, between 70 and 76 
barrels of oil were produced a 
day. 

The spring-pole system was 
originally used in digging brine- 
wells about a century ago, and 
was quite similar to the spring- 
board method practiced by the 
Chinese. The Chinese were among 
the earliest oil drillers — perhaps the 
first. History does not record just how 
many centuries ago these people de 
veloped their process, but for 2000 
years — down to 1899 - it had remained 
unchanged. Their apparatus was ex 
tremely crude when contrasted with 
modern well-drilling machinery, yet 
their methods were in principle strik- 
ingly like many scientific practices 
follov^ed today. 

The Chinese employed a cutting tool 
which was suspended in the hole by 
means of a stout rattan cable, and 
a spring-board arrangement— the 
workers giving it the necessary move- 
ment. When a coolie jumped upon the 
board it raised the bit, and when he 
relieved it of his weight the bit fell and 
cut its way downward. 

A drum with a vertical shaft, around 








WELL NUMBER 4 

Ah Ow well ia today, after Home 58 years of 
prodwing liquia richcH for its owners 

To give the tool its cutting action all 
that was necessary was to spring the 
pole up and down. 

After completion of the well, C. A. 
Mentry was placed in charge of the 
work as manager and the Pacific 
Coast Oil Company was later formed. 

It was not untal 1879 that the first 
steam engine was brought into Hco 
Canon to replace the spring-pole well. 
This engine today is still on its orig- 


inal location and in good running order 
at “California Oil Works Company 
Well Number 4"— the name the state's 
first oil well is known by. 

Twenty-three years ago the Stand- 
ard Oil Company of California took 
over the well and production now 
averages four and one half barrels of 
oil a day. . 

' Old “Number 4“ is no Lakeview or 
Mayes. It has never startled the na- 
tion with its volume — it has not been 
much of a factor in California's great 
petroleum industry as we know it to- 
day, yet, while hundreds of wells 
since drilled have not even a derrick 
left to mark their one-time location, 
“Number 4" is still alive, still produc- 
ing — a working monument com- 
memorating the beginning of petro- 
leum wells in the “Golden State." 
Pico Canon is part of Cali- 
fornia's well-known oil district, 
Newhall fields, which include 
Wiley and Elsmere canons. To 
those not versed in oil locations, 
Pico Canon would appear to be 
barren of this rich fluid. 

T he usual conception of a 
typical oil field is a district 
that resembles a fiat waste of 
sage-brush covered desert , fringed 
by gently rolling hills. In such 
territory rock formations and ex- 
posed ledges are seldom encount- 
ered, This is perhaps a good descrip- 
tion of the wells in and around 
Bakersfield where the land is as level 
as a table. 

But this is not the case with NewhaU 
for here is rugged mountain country 
with 4 >i'^ipitous canons, jagged rocto 
andT overhanging ledges. It is truly a 
mountain-lion and eagle country—* in 
fact, both were common there 40 years 
ago. The topography of the Newhidl 
field is vividly suggested in the follow- 
ing abstract from a report of a geolo- 
gist, Mr. S. H. Gester: 

“The age and structure of the forma- 
tions penetrated by the wells of the Pico 
and Wiley fields are the same. Infad^ 
the sharp anticlinal, fol<i, ofteh found 
to be overturned and sevi^rely con- 
torted, is continuous for more than 
eight miles, extending in a norths 
west BOii);tbea8t direction through 
the Pico and Wiley fields. Thodtrata 
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of this fold belong to a geological 
formation Icnown as the ‘Vaqueros* 
and are of lower-Miocene age. Be- 
cause of the extreme sharpness of the 
fold, locations for productive wells are 
limited to a narrow belt along the apex 
of the anticline— a distance of 100 feet 
horizontally on either dip of the anti- 
cline will often necessitate a depth of 
600 feet or more before the same sands 
can be reached by the drill.'* 

The wells in the Elsmere field are 
started in a much younger formation 
than that of the other fields. In the 
first-named field the strata dip in more 
or less one direction and therefore the 
wells are not located in such an anti- 
cline structure as those of the Pico 
and Wiley fields. Some of the Els- 
mere wells undoubtedly produce from 
sands of a formation known as the 
Fernando, while deeper ones may also 
encounter underlying Vaqueros sands 
and produce oil from both formations. 

Tracing the evolution of drilling 
equipment brings to light many im- 
provements over the ancient spring- 
pole method of drilling. The radical 
departure in drilling methods came 
with the introduction of the rotary, 
invented in 1845, but not generally 
used until about 1900. Twelve years 
before this, however in 1888— the ro- 
tary was used in the Gulf country. Two 
strings of pipe were used one to wall 
up the hole, and the other, with the 
drill attached, was rotated inside of it. 

I N 1889 it was discovered that a cir- 
culation of thick mud pumped 
through the drill-stem would support 
the walls of the hole until drilling was 
completed, in instances when the 
formation was favorable and the hole 
not too deep. 

This discovery was credited to B. 
Andrews, Sr., of New Orleans, and is 
considered to be the most important 
step in the development of the rotary 
method. In 1901 Captain J. F. Lucas, 
drilling near Beaumont, Texas, com- 
pleted the first oil well drilled by the 
rotary method. 

Men in the oil fields sometimes refer 
to their companions who handle the 
rotary as “round-and-rounders," while 
those who are cable-tool workers are 
called *‘up-and'4own*-boye/' And no 
clearer explanation can be offered than 
is contained in this slangy phraseology. 

The development of the rotary did 
not supplant the cable tools, for today 
many wplls employ both methods, and 
in the majority of eases both are 
utilized before a well is completed. 

The home of the rotary was in the 
Texas and Ijouisiana fields where cast- 
iron rotaries were employed. Cali- 
fornia conditions — where deeper wells 
are bored— -brought about a change in 
therotary, and heavier and more power- 
ful machines constructed of steel made 
their appearance in 1906. All rotaries 
were chain-driven until 1918, vrtben a 
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California manufacturer introduced the 
shaft-driven rotary. 

Holes 20 inches in diameter are now 
started with a rotaty and the weight 
of the machine required to do this 
work is nearly three and a half tons. 
The complete rotary outfit used in the 
California oil fields weighs approxi- 
mately fifty thousand pounds. 


California oil wells are noted for 
their depth, and to meet the require- 
ments of the operators, what was 
known as the ‘‘California rig" was 
introduced. This instrument differs 
from those used in the east in that it is 
equipped with a “calf-wheel" for low- 
ering and raising the casing in the hole. 
The eastern rig has no equipment for 
handling casing except for driving 
purposes. 

It is truly a long jump from the 
earliest form of well-digging to the 
present day methods by which it is 
possible to take out 600 barrels or more 
of oil per day. 

The trip to the site of the birthplace 
of the oil industry in California is an 
interesting one, although some of 
the road is rough and steep. At New- 
hall Pass, not far from “Number 4" 
may be seen an ancient cut through 
which the old roadway ran. This was 
known as the Fremont Pass in early 
California days, and it was over this 
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route that General Fremont came and 
conquered the Mexican forces then in 
Los Angeles. The cut is 65 feet deep, 
and but a few feet wider at the top 
than at the bottom, where there is 
room for but one automobile to pass 
at a time. 

One of the men who has watched 
“Number 4" for 26 years can be found 


on the lease today. He is J. W. Gal- 
braith, 66-year-old, robust, oil man. He 
stated that the well has been averaging 
as good as any on the lease^- and the 
hillsides of Pico Canon are dotted with 
derricks, the pumps of which are 
operated from a central power house 
near the oil well. 

Galbraith plans to retire soon and 
move out into the valley after nearly 
half a lifetime of daily effort shut in 
by the hills from any extensive view of 
the outside country. 

That old “Number 4" enjoys a 
unique position among California oil 
wells is attested by the fact that more 
than one million barrels of oil have 
been taken from the well since 1870. 

Traces of an ancient civilization in 
the southwestern part of the United 
Stales have been found along the Mimbres 
River in New Mexico. Be sure to read 
the details of the discoveries which will 
appear in a near future iMue. 



J. W. GALBRAITH AT NUMBER 4 

At the age of 65, thin old timer of the oil fieldn im nhout to retire. For the lost 26 years, he has 
watched over the maehniery of the well, and has well earned his vacation 




SCIEl^fTIFIC AMERICAN 


Jfuh i,4M 


London’s New Post-office Subway 
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TRAIN CONTROL BOARD 

London’s newest railway, recently 
placed in service, is a subway for 
carrying mail between White- 
chapel in the eastern part of the 
city and Paddington in the west- 
ern part. Built primarily for ac- 
celerating the conveyance of let- 
ters and parcels through the city, 
it is the result of plans considered 
as long ago as 1909. The trains, 
consisting of one to three cars, 
each capable of carrying 1120 
pounds, are driverless, operation 
being ^ected from switch cabins 
at each station. The tunnel is 60 
to 90 feet below the surface. Each 
station has spiral chutes for carry- 
ing mail down, and elevators for 
carrying it up. From the switch- 
board shown above, all trains in 
Mount Pleasant division are con- 
trolled. Above the operator is an 
illuminated diagram board which 
shows location of trains on all 
tracks of the division he controls 


% 




BAG CHUTE 

From the post-office above ground, mail bags are 
conveyed by this chute to the Station platform be- 
low. To prevent their piling up, a conveyor belt 
is utilized to carry them to a truck-loading table 


View of the junction of two tubes 
near the Mount Pleasant post- 
office. Total length of this system 
is six and one half miles, but it is 
planned to extend it until ulti- 
mately it will form a net-work 
throughout the city. Its opera- 
tion is relatively simple: mail bags 
are loaded on the trains at the 
General Post-office and Mount 
Pleasant and then routed to the 
various post-offices along the line 
in the driverless cars. The relief 
that this railway will afford to 
street traffic will be appreciated 
when it is considered that 760 
tons of mail must be handled 
daily, and that this railway is car 
pable of making approximately 
800 train journeys a day, carrying 
a total load of 28,000 bags, at an 
average speed of 20 miles an hour 
in contrast to lye to seven miles 
per hour by surface carriers. This 
railway is the first of its kind 











LOADING A TRAIN 






Hand truck, ctary the mail bag, about the platform after 
they are loaded at the chute. It ia expected thatthia 
system will effect a saving of about 200,000 dollar, annually 


MOUNT PLEASANT STApON 

All station, were provided with through (egpr^) trn^ ip 
addition to platform tracks. Revenfingloppa were Md out «t 
most stations and themow iinportent ottksabo 
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RADIO CONTROL BUILDING AT CROYDON AIRPORT 

The rovtrol apparatus of the tranumitter, and the receiving imirmnenti arc locafed in the tower^ 
directly under the moat which aupporia the double triangular direction-finding aeriala 


“Passing Boulogne!” 

Huge Radio Station at Croydon Serves 
British Airways 

By A. P. PECK 


“TMPERIAL G-BOZ calling. Im- 
I perial G-BOZ calling. Passing 
£ Boulogne. Passing Boulogne. 

Over.” And the radio operator 
at England’s huge airport and radio 
station knows that the airplane G-BOZ 
has safely crossed the channel and is 
passing into the flying zone which is 
under the control of the French. 

The Croydon airport is notable not 
only for the highly efficient and modern 
equipment for handling aircraft, but 
also for its complete radio installations, 


some views of which are reproduced on 
this page. By means of these, the 
passage of planes over the regular air- 
transport routes can be followed as 
accurately as are the trains on a rail- 
road system. All of the regular pas- 
senger planes flying from Croydon are 
equipped with radio transmitting and 
receiving apparatus by means of which 
they can keep in constant communica- 
tion with the terminal. 

The quoted sentences in the first 
paragraph above serve to illustrate how 


the radio operator on a plane reports 
the plane’s position to the airport. 
“Over” means operator is ready to re- 
ceive. Upon receipt of the informa- 
tion, a map in the office of the Chief 
Aerodrome Officer is corrected so that, 
at any time, the positions of the vari- 
ous planes can be seen at a glance. Tiny 
metallic planes are held on the map 
by magnetic attraction. 

Although the receiving aerials for 
regular reception and for direction find- 
ing are located at the airport proper, 
those employed for transmitting are 
at a point about four miles distant, at 
Mitcham, so that the tall towers 
necessary for efficient work will not 
be a source of danger to the planes. 

It is reported that there will be 50 
planes a day arriving at or leaving 
this great terminal airport at Croydon 
during the coming season. 



TRANSMITTER 

One of the four remote-controlled Marconi 
three-kilowatt tranamittera located at Mitcham 



TRANSMITTER CONTROL ANb RECEIVER 

Th» 8«M eabM attli* rtar ofOu taito houm ^ rteeifim 

7fl of U are the microphone and code tranernimng k$y 



Here are ehown aU four pf the powerful tranemitterSt one of which is 
illuetrated in more complete detail in the column direcUy abopo 






All the World 
is Seeking 
Knowledge 





In Borneo, Java, Sumatra — throughouif the Dutch East Ihdiea — are 138 reading 
clubs in as close cdntact with theilr mother country and Western civilization as 
steamer and cable lines can make them. Every month each of these clubs ge^ its 
. own copy of the ScifeNTiFic American. 

In France is a world famed rubber-tire manufacturing plant. Four subscriptions 
to the Scientific American go to that company, including a personal one to the 
head of the business. 

Out in Rhodesia, South Africa, is the Lonely Reef Gold Mining Company. Its 
manager is a regular subscriber to the Scientific American. 

In Duntroon, Australia, the commandant of the Royal Militaiy College gets 
every issue of his Scientific American. 

In Germany, the head of a great munitions factory; in England, the head of a 
famous ship yard; in Spain, the Aero Club: in San Paulo> Brazil, the Automobile 
Club; in the Imperial Palace in Tcdcyo, Japan — go where you will, subscribers to 
the Scientific American are found. 

All the world is seeking knowledge. The lord whose word is law in the British 
Empire and the ruling chief in the autonomous state in India, realize alike that 
progress depends upon keeping abreast the achievements of scientists and in^ 
dustrial leaders in America. Full well they know that only through the Scientific 
American can they keep up-to-date. 

No magazine in any language is like the Scientific American. Neither in 
England nor France nor Germany nor llie dominions far flung across the Seven 
Seas is there any publication to take its place. Men of every race and every clime 
acclaim it as the one authoritative source of information cm sciences and industry. 

Of its thousands of readers throughout the world the Scientific AMgRiCAN is 
justly proud. The roster of their name# parallels closely a list of the men who are 
ruling the earth and directing the work of its inhabitants. Abroadi, as in AmOiica^ 
it is a mark of distinction to read the Scientific American. 


Scientific 

American, 

34 WMt 40th St., V, 
NewYark^N.Y.,U.S,A. 


V. 


This coupon uad o money order uM 
bring the SassTtnc American to 
you for tufrim months. 


Sena m« Scibntivic Ambhicam lor 
n yenr. EncloMcl cknok (Or moaoy 
ovaer)lnr$ 

Rafular iraii«nri|itkNi ipviect it $4 In Unitnd 
StatoB Mia nountrtos whore oimh 

oonoMtai'Opiiiy. (For othor foreifn eountrios ii imiot 
ho oadoa for pootOfo.) 


Nemo 

Stfoot ona No. . 
aty 


.(Smutty., 







65 



mentlij says Mr. Peek, has already been 
made in Caliiomia, in safeguarding oil 
storage tanks from lightning. Several 
tall rods, placed outside the big reservoirs, 
provide overlapping cones of protection 
and reduce the danger to a minimum.— 
Science Service. 


occurs as a result of a difference in atmos- 
pheric pressure set up by a tornado be- 
tween the inside and the outside of a build- 
ing. The sudden drop in external air 
pressure produces an internal pressure 
which frequently results in the blowing out 
of some portion of the building. 

''It is possible to relieve the internal 


roof panels arranged to swing outward. 

"Such automatic vents could be in- 
stalled in existing buildings as well as in 
new buildings. They could be used in all 
types of buildings, large or small, public or 
private, in the city or in the country- 
even to the farmer's barn or poultry house. 
The practicability of various venting 


Toniado^Reaiatdnt Buildings Possible 

CTRUCTURAL damage to buildings by 
tornadoes and the loss of life incident 
thereto, may be avoided or reduced by 
designing buildings so that they can 
more readily resist internal pressure, de- 



Air confined behind brick veneer 
and in the untined chimneys, 
caused the face brick to peel off 
when a tornado passed by 

clares L. V.. Teesdale, of the United States 
Forest Products Laboratory. 

Property damage to buildings by torna- 
does may be divided into two classes 
“that caused by the explosive effect 
and that caused by flying debris. The 
explosive effect, usually the more serious. 



Heavy screw Jacks between wheels made possible the lowering of the truck 
for passing under bridges. Note the timber dragged behind the wheels 


pressure of air thus set up in a building 
by providing automatic vents in it," says 
Mr. Teesdale. "Observations made fol- 
lowing the St. Louis tornado last Septem- 
ber indicate that from 10 to 15 percent of 
the outside walls and a similar area in the 
roof should be vented. There are a num- 
ber of methods by which this could be 
done. If a sufficient number of windows or 
panels were designed so that they would 
open outward from internal pressure the 
necessary venting could be accomplished. 
Special windows equipped with hardware 
which would work on the same principle as 
the panic bolts used on exit doors in theaters 
would do the trick. Hinged panels for use 
in the spaces between windowsills and 
floors or elsewhere in the side walls of a 
building is another venting possibility. 
Roofs may be vented by automatic dormer 
windows, by special skylights, or by hinged 


methods could be tested in laboratories. 
This would offer opportunity to work out 
the most suitable types of vent con- 
struction." 


Twenty-five Ton Transformer Hauled 
on Six-wheel Trailer 

TN hauling three 25-ton transformers for 
^ the Glines Canyon hydro-electric devel- 
opment on the Elwha River of the North- 
western Power and Light Company, Port 
Angeles, Washington, a six-wheel trailer 
towed by a tractor was used, the trailer be- 
ing adapted and equipped with built-in 
screw jacks at each set of wheels for lower- 
ing the trailer bed. In order to get the 
transformers through one bridge in particu- 
lar, it was necessary to so manipulate the 
screw jacks that the bed practically touched 
the ground. In order to supplement the 



brakes on the tractor and on the trailer, a 
piece of timber about four inches square was 
attached to chains and dragged just behind 
the lour rear wheels of the trailer. Thds 
kept the load from running backwards 
down hill in case it became necessary to 
stop on an upgrade. 

Each transformer was six feet, three 
inches by eight feet, four inches, and 12 
feet, five inches high. Four cables were 
used to fasten the transformer rigidly to the 
bed of the trailer to prevent the high load 
from tipping over. 


North Light Is Blue— -Not White 

S CIENCE has cast another tradition into 
the ash heap. North sky light, long 
accepted by artists, engineers, housewives 
find store clerks as the perfect standard of 
white light for examining colors, has been 
found to vary in intensity and color, not 
only from day to day, but also from hour 
to hour. 

The American Institute of Electrieig' 
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The new trolley truck with the hydraulic tower in the elevated position. 
The body of the truck can be used for carrying auxiliary equipment 


Engineers is responsible for the latest upset. 
North sky light is not white, but blue, it 
was found, and examination of colors un- 
der such light exaggerates blues and 
minimizes reds and yellows. The en- 
gineers declare that noon sunlight and not 
north sky light should be accepted as the 
standard, and that artificial white light 
for color discrimination purposes should 
approximate noon sunlight . — ScAence St^r- 
vice. 


Hydraulic Trolley-Tower Truck 

A new and easy way to reach street 
lights and overhead wires is afforded 
by a hydraulic hoist mounted on a two- 
ton Graham Brothers truck which has a 


Detroit, and consists of a rigidly constructed 
platform with hinged double guard railings 
with steel brace rods, piston and cylinder 
gear-driven pump, and transmission power 
take-off. The cylinder is seven inches in 
diameter with a one-half inch wall; di- 
ameter of the hollow piston rod is five 
inches. 

The working platform is nine feet long 
and four feet wide and is arranged to swivel 
and lock securely in any desired position. 
It is fastened to the top of the piston rod by 
a heavy collar and held and braced by a 
ribbed steel plate four feet square. When in 
lowered position the top surfacie of the 
platform is eight feet, six inches from the 
top of the chassis frame. When in fully 
elevated position it is 14 feet, seven inches 


fully elevated is approximately 16 feet. 

The public utility body is built and in- 
stalled by the ProctoivKeefe Company of 
Detroit, Michigan. 


Largest Railroad Oil Reservoir 

T he largest oil storage reservoir ever 
btiilt by a railroad company, and one of 
the largest oil containers in the world, has 
recently been completed by the Southern 
Pacific in California. 

The reservoir has a capacity of 8,000,000 
barrels, and is intended to hold a reserve 
supply of fuel oil for the Company’s oil- 
burning equipment. It is strategically 
located both with regard to source of oil 
supply and convenient shipping facilities. 
Within half a mile are the pipe lines of two 
of California’s largest oil companies, to 
either of which the reservoir filling pipes 
can be connected, and the same lines are 
to be utilized for delivery to the railroad’s 
tank car loading rack near Tracy. 

The reservoir is 1086 feet in length, and 
490 feet in width, inside the walls, with a 
depth of 81 feet. 


World’s Finest Wire Cloth 

A WORLD’S record has been estab- 
lished by the Newark Wire Cloth 
Company of Newark, New Jersey, by 
making a wire cloth having 160,000 square 
openings per square inch. It is the finest 
wire cloth ever made. In other words, 
it is a ‘’400-me8h” wire cloth with 400 
parallel wires per inch of width running 
each way, at right angles. A piece of the 
wire cloth slightly more than six square 
inches in area, or, to be exact, a piece only 
two and one half inches square, has one 
million square microscopic openings. 

Heretofore the finest wire cloth ever 
made in the United States has been 325 
mesh and it, too, is made by the same com- 
pany. It is known as Sieve Number 326 by 
the United States Bureau of Standards, 
and has been adopted as standard by the 



Hoiithern PiwlfUj Photo H.rvhx* 

Interior of the new 3,000, OOO-gallon oil storage reservoir 
built by the Southern Pacific Railroad. Floor was first 
completed, and then the entire reservoir was covered 
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General view of the huge reservoir which Is to hold a 
reserve supply of fuel for the railroad. Standing as it 
does in a great field, it seems more like a fort of dirt 


162-inch wheelbase. The principles in- 
volved in the raising and lowering of the 
working tower are the same as those em- 
ployed in the hydraulically operated dump- 
ing truck. 

The tower is built and installed by the 
Wood Hydraulic Hoist and Body Company, 


from the top of the chassis frame. Full 
elevation is obtained in approximately 50 
seconds. Platform can be locked securely 
at any intermediate elevated point re- 
quired. Space required back of cab for 
hoist mounting is 14 inches. The distance 
from ground to working platform when ft Is 


American Society of Testing Materials* 
Such fine wire cloth is used principally in 
the manufgcture of testing sieves for the 
cement industry or others of a like nature. 

Ordinary fine wire is not fine miough 
for 400-me8h wire cloth. It has not the 
necessar^ quality — ^the correct temperr- 


Julv 


scientific; American 


the required uniformity. The Newark 
Wire Cloth Company haa found it neces- 
sary lor many years to draw all of its own 
fine wire, and of course it was an absolute 
req\dsite for them to draw the wire for 
this 400-me&h cloth themselves. 

Some 10 years ago the United States 
Bureau of Standards in their investigation 
of testing screens, said that it seemed im- 
possible for American manufacturers suc- 
cessfully to manufacture wire cloth with 
meshes finer than 100 to the inch, and that 
wire cloth with finer meshes had to be im- 
ported. For a long time previous to this, 
all of the fine wire cloth on sale in the 
United States came from foreign countries. 
At that time 325 mesh was the finest made, 
and 250 mesh was the finest produced in 
the United States. 

Quenching Fires by Catalysis 

A FTER man, centuries ago, found he 

could produce heat and fire by rubbing 
two sticks together, he immediately had to 
find ways and means of subduing the mon- 
ster he had loosed. For while fire gave him 
heat, it was also very destructive if it got 
out of his control. 

Since then man has “drowned” or 
“smothered” fires almost universally. In 
the first method of drowning, water is 
thrown on the flames to reduce the tem- 
perature of the burning material below its 
kindling point. In the second method of 
smothering, oxygen is cut off by throwing 
sand or some other blanketing material 
on the fiames. But in a new method, the 
principle of catalysis is made use of. 
Catalysis is the process of greatly increas- 
ing the velocity of a chemical reaction by 
the mere presence of a substance, the 
catalyst, which itself is unchanged at the 
end of the reaction. 

This new process was discovered by acci- 
dent. by two chemists who perfected it, 
but can give no satisfactory explanation of 
the phenomenon they have * unleashed. 
These men, Charles Allen Thomas and 
Carroll A. Hochwalt, consulting chemists 



Demonstrating with laboratory equipment the new “catalytic method* 
of quenching flames, an artificial fire being used for the experiment 


of quenching flames, an artificial ! 

the “why” into the laps of the assembled 
scientists. Telling of their discovery, Mr. 
Thomas said: 

“We started work by adding material to 
water to increase its effectiveness on wood 
fires. We accidentally found that sodium 
potassium carbonate would even put out 
a gasoline fire. This led to further work 
which, in turn, brought us to the remark- 
able discovery of the ‘catalytic method’ 
of extinguishing fire. 

“Water is a representative medium for 
cooling material ^low its kindling point, 
and carbon tetrachloride, foam, and various 
other means have been used to blanket 
oxygen from the fire. Yet this catalytic 


which blanketed the flame. Thus we 
thought that ammonium carbonate would 
work even better, since it decomposes much 
easier to carbon dioxide. We were greatly 
surprised when it did not work. Further 
work showed that this phenomenon re- 
sided with the potassium. Rubidium of 
caesium also exhibited this remarkable 
result. 

“After developing an apparatus for test- 
ing, it became possible to investigate the 
water soluble compounds for the presence 
of the same catalytic flame-extinguishing 
property as is possessed by sodium potas- 
sium carbonate. With a few minor excep- 
tions, every element capable of forming a 





view of a new elngle-wlieel ecale which la being Two of these scales are placed In position, the truck Is 

itiM In Ohl^go In checking overloading of trucks to en- backed on them, the wel^t of each wheel noted, 

force a city ordinance. For either front or rear wheels Besides being very efficient, these scales are portable 

of Company of Dayton, method neither eools nor blankets a bum- water soluble salt was studied. Practically 

Ohio, fraiiwy Emitted * their mystifica- ing oil fire. ' all of the salts of the alkali metals exhibited 

tipp w)^a l^y described their process be^ '*We discoyeted that a solution of sodium this catalytic fire-extinguishing effect, 
fm a ffenneral imAtm of the American potas^um carbmate extinguished an m “A peculiarly interesting point is the 
Chphilm BwAAy at 8t Lmiis, Missouri, firs. We thought we knew why this eom^ fact that all of the compounds of the alka H 
, WlSto they dsmonstl^sted the pound put out the fire, namely, because the metals that have oxygen in them have a 
dl tihelr methiMl, they threw compound lia4 given off carbon dioidde (Please turn to page 85) 
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Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

‘ CONDUCTED BY ALEXANDER KLEMIN 

/n charge, Daniel Guggenheim School of Aeronautics, Neui York City 


The Keystone “Pirate” 

Keystone Pirate, shown in our 
^ photograph, is one of the best bom- 
bardment planes of the day. It weighs 


load, from a number of small 100- or 200- 
pound bomba to one weighing a ton. The 
bombs are dropped by a release mechanism 
operated from the bombardier’s position in 
the nose of the plane. In front of the bomb 



The Keystone Pirate, described in these columns and illustrated above, 
will carry 2150 poundsof bombs, a crew of five, and fuel for a flight of 500 miles 


7115 pounds empty, carries a bomb load 
of 2160 pounds, and with a crew of live 
and sufficient fuel for 600 miles, has a gross 
weight of 12,230 pounds. It is equipped 
with two geared Liberty engines, and is 
sturdy and clean in design, with the engine 
nacelles faired nicely into the lower wing. 

The Army bomber is not always the best 
example of refinement in aerodynamics, 
however. It is in the disposition of arma- 
ment, crew and bombs that the main inter- 
est of the Pirate lies. 

In the fuselage between the wings is a 
large bomb bay. A standard army bomb 
rack is installed. Any combination of 
bombs can be carried to make up the full 


bay is the cockpit for the two pilots who sit 
side by side, while in the nose is the station 
for the forward gunner who is placed above 
the pilots, either one of whom can act as 
bombardier. Behind the bomb bay, in the 
fuselage, is a compartment for a radio 
operator and another gunner. A catwalk 
over the top of the fuselage provides a 
passage-way from front to rear cockpits 
permitting personal contact between all 
members of the crew. 

The armament is such that there are 
practically no blind areas. Two Lewis 
machine guns on a flexible mount are in the 
nose of the fuselage at the top, while 
above the rear cockpit are two more in 


addition to a single machine gun that can 
be fired through an opening in the floor. 

By a process of evolution the American 
bomber has attained a flexibility and com- 
pleteness as a fighting machine which is 
remarkable. 


Airship Hangars 

Tr\R. ARNSTEIN, in “Aeronautics,” pub- 
^ lished by the American Society of 
Mechanical Engineers, discusses the im- 
portant subject of airship hangars, which 
owing to their enormous size constitute 
quite a problem for the architect and struc- 
tural engineer. Wind pressures are a 
particularly difficult proposition in the de- 
sign of such structures. 

We are always accustomed to thinking 
of wind as producing impact pressure on 
the side of buildings. This view is quite 
erroneous. Impact pressure prevails only 
over a very small portion of the windward 
face of a building. The air sweeping over 
the building at a greater speed than in un- 
obstructed areas actually produces suction 
over the greater part of the surface. This 
is shown clearly by the diagram below. 

A hangar will not always fail by caving 
in. It may burst outwards, an idea entirely 
at variance with our usual conceptions. It 
can readily be seen that to meet the real 
existing wind forces, the structural en- 
gineer will have to make quite different 
computations than those he usually as- 
sumes to be correct. 

Dr. Arnstein recommends a circular 
hangar, in which air disturbances and there- 
fore forces are less than in hangars of 
more conventional block type. 

Another reason for the circular hangar is 
that with lesser disturbance of the air flow, 
the handling of the airship when taken in 
or out of the hangar is much easier. The 
semi-circular design avoids most of the 
eddies and vertical currents which accom- 
pany the wind flow over and around a large 
rugged shed with wide-spanning square 
doors. Furiher, such an arched design 
provides the maximum strength and con- 
sequent economy of labor and materials. 

The arched cross-section lends itself also 
to nekt suspension and erection of the air- 
ship at the center with plenty of work- 
shop space on the floor on either side. 



Left; Cross sec- 
tion of arched cir- 
cular airship han- 
gar, showing sus- 
pension of ship 
and the adjust- 
able platforms 

Right: Note the 
small area of wind 
pressure, as com- 
pared with the 
enormous area 
affected by the 
resulting suction 
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It is not impossible that even for large 
airplane hangars, a similar principle might 
be found useful. 


Weldinft Strong Aluminum Alloys 

T he strong aluminum alloys such as 
duralumin are remarkably well adapted 
to aircraft construction, owing to their 
strength and lightness. The main draw- 
back to their use is the multiplicity of 
rivets. Riveting requires three or four 
operations — piercing, countersinking, in- 
serting the rivet, and driving. The reason 
steel fuselages instead of dural fuselages 
have been used hitherto is because steel 
fuselages can be so readily welded to- 
gether. 

Now the Aluminum Company of America 
after lengthy investigation announces that 
the strong aluminum alloys can be success- 
fully spot welded. Water-cooled electrodes 
are employed. They are tipped with 
chromium whose melting point is much 
higher that that of aluminum. The welding 
tips are carefully rounded. 

The two strips of material are pressed 
together with a force of nearly 100 pounds, 
and a current of several thousand amperes 
is passed between two electrodes and the 
strips to be joined. With four welding 
spots, two strips showed a greater strength 
in the welds than in the strips themselves. 
The discovery adds a most valuable method 
to aircraft construction. 


A Powerful Passenger Plane 

O NE of the important objectives of the 
Daniel Guggenheim Fund for the 
Promotion of Aeronautics has been the 
fostering of passenger air transport in the 
United States —the only branch of air work 
in which we lag behind Europe. In pur- 
suit of this policy, the Fund made an 
equipment loan to the Western Air Express 
for the purchase of large three-engined 
passenger planes. These were developed 
in record time by the Atlantic Aircraft 
Corporation, and the Fokker F-iO, the 
most powerful passenger plane ever built 
in the United States is a credit to the l^nd, 
the Western Air Express and the builders 
alike. 

The F-10 is a monoplane of typical 
Fokker construction, equipped with three 
Wasp engines of 400 horsepower each, and 
carrying a useful load of 4960 pounds which 
includes 12 passengers, two pilots, and 480 
pounds of mail or express in addition to 
some 800 gallons of fuel and oil, giving a 
range of 800 miles. With the fully loaded 



Just before a test flight In the Fokker F-JO. On the extreme left Is Prof. 
Alexander Ktemin, aviation editor of the Scientific American. Fifth from 
the left is Colonel Charles A. Lindbergh who piloted the ship on the flight 


gross weight of 11,600 pounds the high 
speed is 148 miles per hour. 

The plane is structurally sound and well 
streamlined. Lindbergh, with whom the 



A view of the interior of the F-/0, 
showing the comfortable seats 


writer of these notes had the privilege of a 
trial trip in the F-iO, pronounced it an 
excellent fl^ng ship. The large useful 


load and its very high speed will be power- 
ful factors in making its operation profit- 
able. But the most interesting points in 
the machine are to be found in the interior 
accommodations. 

The passenger cabin is free from all ob- 
structions and bracing. It is rectangular in 
shape, 18 feet three inches long, six feet 
one inch high and five feet wide. The 
seats of wicker construction are light, yet 
very comfortably upholstered. Fastened to 
the floor by only two legs, they permit of 
considerable movement at the will of the 
passenger. Above each row of seats there 
is a shelf for clothing or baggage. Neat 
nickel-plated fittings, ash trays, large 
sliding windows, which slide longitudinally, 
all serve to give the maximum comfort to 
the passenger. For use in cold weather, an 
exhaust heater is connected to the cabin 
from the center engine. 

Noise is one of the difficulties of aviation. 
It is impossible to conceive of a design 
where engine and propeller will be entirely 
noiseless. The more promising plan for 
the present is to try to deaden the noise. 
In the F-JO the walls, ceiling, and floor of 
the cabin are padded with balsa wool. As 
a result, even when the engines are develop- 
ing their full 1200 horsepower, it is possible 
to converse with fair ease. 

The pilot's compartment is unusually 
roomy and comfortable. Between the 
{Please turn to page 80) 




Pilots’ codiplt l» tho P-M, The duel-control column 
is hinted In the middle ao that either pUot may use It 
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Industries From Atoms 

A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


Removing Bootblack Stains 

CPOTS on light-colored hosiery put on 
^ by the bootblack are usuj^lly nigrosine, 
the favorite dye used in black shoe polishes* 


hyde followed by ammonia may be neces- 
sary before the spot is completely removed. 
The spot to which the treatment is applied 
is finally sponged with dilute alcohol to 
remove any excess of benzaldehyde that 



The oxygen tent which has been developed to meet requirements for 
administering oxygen to sufferers from pneumonia. The box in the fore- 
ground contains canisters of soda-lime and ice for cooling the oxygen 


These may be removed by the application 
ot benzaldehyde if properly used, according 
to M. H. Goldman, research associate of 
the National Association of Dyers and 
Cleaners. Mr. Goldman recommends the 
following procedure: 

“Spot the stain with benzaldehyde, fol- 
lowing this treatment with 5 percent am- 
monia, meanwhile gently rubbing the 
spot. A single treatment is sometimes all 
that is required, but a second and in some 
cases a third application of the benzalde- 


may be present, and also to avoid leaving a 
ring on the fabric.” 


Oxygen Used to Fight Pneumonia 

ALTHOUGH attempts were made toem- 
ploy oxygen ns a therapeutic agent 
200 years ago, the history of its medical 
success is comparatively short. Because 
the first attempts failed, physicians came 
to look askance upon it. As a result, from 
the time its practical service was demon- 


strated on gassed soldiers in 1917, it has 
fought an uphill battle against prejudice. 
Tradition established against it 'is still 
strong. 

The first methods were to give oxygen 
to a patient through a mask over his face 
or through a catheter which was inserted 
into his nostrils. Both of these devices 
caused discomfort, and finally the oxygen 
tent was invented. This tent fits over the 
patient*s body as shown in the illustra- 
tion, being tied about his waist to make it 
air-tight. The tank at the right in the 
movable apparatus contains ice which 
cools the oxygen in order that the tempera- 
ture in the tent may be' comfortable. In 
the other cylinder at the left is soda-lime, 
which absorbs the carbon dioxide produced. 

In operation, the oxygen passes over the 
ice and into the tent. Thence the air 
passes out, through the soda-lime where 
the carbon dioxide is absorbed, over the 
ice and back into the tent. The apparatus 
seen between these two tanks is for testing 
the percentage of oxygen in the tent. This 
apparatus can be in operation five minutes 
after a call has been made for it. 

Instead of being of the normal 20 per- 
cent in the air we breathe, the oxygen in 
the chamber is raised to a percentage be- 
tween 30 and 70 percent. This higher per- 
centage of oxygen helps carry the patient 
through the crisis of his sickness, to support 
life until he shall be able to complete a 
natural recovery. Of 16 cases reported by 
Dr. A. L. Barach, of the Presbyterian 
Hospital in New York, 11 recovered, and, 
because the tent or the oxygen chamber is 
used only as a last resort, the cases treated 
were very serious. 

“The inside of the chamber,” Dr. 
Barach says in describing it, “is lined in 
certain places by aluminum pipes which 
contain circulating cold water. A large 
soda-lime container is placed under the 
bed. No other apparatus is required. 

“The air in contact with the cold alumi- 
num pipe is chilled, the moisture is con- 
densed on the surface of the pipes and the 
cool dry air passes to the fioor of the cham- 
ber where the carbon dioxide is removed by 



The chemists’ contribution to safety In aviation proves 
its merit. Although this plane crashed to the ^ound 
in a nose-dive» the newly developed alloys used in its 
construction, and the welded Joints, were equal to the 


occasion. The pilot escaped without aerious injury, 
although he was seated between the gas tanks 
the motor. Thus, by reflneqsents in constructiiiti, is 
the future safety of aviation made more posiHve 
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contact with aoda*lime. The air is wanned 
by the heat of the patient’s body and passes 
to the rocf with additional moisture and 
carbon dioxide. It is then chilled again 
and the process is repeated. By the use 
of these convection currents there is ob- 
tained an adequate removal of carbon 
dioxide, moisture, and heat.” 

Barach feels that there is no ques- 
tion about the service performed by oxygen 
in helping pneumonia cases. With a large 
part of a patient’s lungs closed, the heart 
must work extra hard to pump blood to the 
unaffected parts. Enriching the oxygen 
content in the air speeds up the chemical 
reactions in the patient’s lungs, thus easing 
the strain on the heart (which is really the 
dangerous phase of a pneumonia case). 
Wl^e he does not say that oxygen is a 
curative, he believes that it is obvious that 
it is a supportive; that is, that it prolongs 
the life of a patient until he shall have 
passed the crisis and be able to accomplish 
a normal recovery. 

New Synthetic Solvents Make Possible 
Odorless Lacquer 

W HEN Mother decided that the living 
room simply “must be done over 
this spring,” Dad resigned himself to at 
least a week of turmoil around the house 
and a “painty” smell for another week or 
two which would make the room unin- 
habitable and give Mother a headache. 
Neighbors dropping in would exclaim, “My, 
doesn’t it look nice,” with the mental quali- 
fication, “but it certainly smells terrible.” 

This familiar experience is recalled to 
emphasize one of the many ways in which 
modern chemistry has contributed to the 
comfort and convenience of all of us, even 
though our unfamiliarity with the science 
b such that we would not recognize a mol- 
ecule if one jumped up in our lap. Thanks 
to the chemists who have recently developed 
entirely new kinds of lacquers, it is now 
entirely possible for the painters to begin 
work in the morning, reftnbh the room, and 
leave it before Dad gets home from the 



The longest lacquering oven In the world is illustrated above. This par- 
ticular unit is employed for drying the lacquer on the metal that is used for 
making caps for Jars. Strips of the metal are being fed Into the furnace 


office, thoroughly dry and without any tirely new line of aliphatic chemical corn- 
unpleasant lingering odor. pounds. Among the most important of the 

Nitrocellulose Igcquers, so generally products are ethylene glycol and its de- 
adopted in the past few years as automo- rivatives. The ethers of glycol, notably 
bile finishes, include the property of quick the monoethyl ether, have found wide 
drying among their other admirable use in the lacquer industry on account of 
qualities. But the development of odor- their high solvent action. The monoethyl 
less solvents for such lacquers b an even ether of ethylene glycol is being marketed 
more recent improvement and constitutes under the name Cellosolve. Because of its 
a triumph for synthetic chemical research, high solvent action on nitrocellulose, high- 
The story of these new lacquer solvents is dilution ratio with hydrocarbons, and pres- 
told by E. W. Reid and H. E. Hoffmann, ent low price, it has made possible the 
of the Mellon Institute of Industrial Re- formulation of good lacquers at a low cost, 
search in Pittsburgh, in Industrial and ‘*In addition to Cellosolve itself, the 
Engineering Chemistry. other derivatives offered to the lacquer in- 

“Synthetic chembtry has seen in the dustry at this time are Cellosolve Acetate 
last few years the development of an en- (the acetate of the monoethyl ether of 
_ ethylene glycol), and Butyl Cellosolve (the 








m 












A eonttMt Iwtiwen oM Mid the new— the weve-torn hulk lo t^ 

Un modern kM teidce In frcmt^thto photograph eerme to 
h«r en ofleet n«e Jraitoied, with the old or mo^m chem^y, 
]^St«teo«lee.’* iconarto cafled tor mi towdent weather-beaten bufi. 

raraiBi of ?«««* and waather ware aucoeeefiil^ imitated in a coomm- 
fffir^wwrt SLm O. of mwie by emffoidM the ail<«oaa|uninf ftome « the 
SmSlimeto^ redneta* ttmbemto tlm etate ehown abom 


monobutyl ether of ethylene glycol). All 
three compounds are good solvents for 
nitrocellulose and resins and are in the 
high-boiling class— that b, they have slow 
rates of evaporation. Thb latter property 
b a distinct advantage, as the last portion 
of the solvent mixture to evaporate will 
be a good solvent for the non-volatile in- 
gredients, and thus give a clear homogene- 
ous film. 

“The Cellosolve derivatives have very 
mild odors, and Cellosolve itself is prac- 
tically odorless. Thb is an important con- 
sideration in the manufacture of brushing 
lacquers or lacquers for the commercial 
finishing of refrigerators, kitchen cabinets, 
and the like, where a disagreeable residual 
odor b decidedly a disadvantage. The 
odors of all three solvents are much more 
agreeable than that of ordinary denatured 
alcohol. 

“Next to its pleasant odor, the principal 
feature of Cellosolve is its extraordinarily 
high tolerance of coal-tar hydrocarbons. 
Thb property b no doubt attributable to 
its dual ether-alcohol nature, and it b 
indeed an advantage in the preparation of 
inrdustrial lacquers containing large amounts 
of the cheaper diluent,, toluene. Butyl 
acetate will tolerate 2.5 times its owir 
volume of toluene before it ceases to be si 
solvent for nitrocellulose, but Cellosolve wiH 
take about 5.2 times its volume toluene. 
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Properties of Stainless Steels 

W ITH stainless steel finding new uses every day and appearing in hundreds of 
articles of everyday use, the properties of this useful metal are of general 
interest. While there are many kinds and grades of stainless steel, they are all 
characterized by their high content of chromium. P. R. Palmer, writing in Chemical 
and Metallurgical Engineering^ classifies stainless steels according to their chromium 
content, dividing them into three groups, A with less than 14 percent; B with more 
than 16 percent and C, with enough chromium and nickel to make the steel non- 
magnetic. The properties of the three groups are tabulated below. 


# The A-B-C of Stainless Steels 

A B 

Analysis Chromium tlmn Chromium more than about 16 per- 

about 14 percent, cent. Carbon lem than about 0 4 
' ^ Carbon Icsb than percent. May contain email per- 

about 0.4 percent. centaKes of copper, nickel, silicon. 
Moy contain small molybdenuniu tungaten, et cetera, 
percentages of tung- This group ts magnetic, 
sten, copper, nickel, 
silicon, molybden- 
um, et cetera. This 
group is magnetic. 


Heat Treatment Respond to harden- Heat treatment not recommended. 

ing, tempering, and Naturally soft— usually hairing 
drawing. Resulting a Brinell hardness under 200 and 
physical properties seldom over 250. 
depend on analysis. 


Toughness Structurally depend- Have low impact resistance eapeci- 

nble. Not brittle in ally in notched sections. Nut 
sharp-notched sec- dependable for bolts and similar 
tions or under im- notched parts when used under 
pact impact. 


Grain Growth Not subject to exces- This group is divided with regard 

si VC grain growth at to grain growth, 

incandescent tern- Simple chromium Grain growth re- 
peratures. Thor- irons and those duced by use of 

oiighly dependable containing high carbon manga- 

at any temperatuie silicon or alumi- nese, copper and 

for supporting any num subject to nickel. Some 

load or shock wit iiin excessive and steels containing 

carrying capacity. dangerous grain these elements 
growth and be- not subject to 
come very brit- grain growth at 
tic. all. 

Hot Working Quali- R e a d i 1 v f(»rgcd, Mav be forged, rolled or pierced, 
ties pieire<l or rolled. Steels subject to grain growth must 

Air liarUen on cool- be licated very quickly. Those not 
ing. subject to grain growth are heated 

in tlie usual wav. 


Cold Working Cun be cold drawn Can be cold drawn into wire, cold 

Uualitios into wire, cold rolled, rolled, lient, formed, upset, coined 

bent, formed, upset, and deep drawn. Not quite as easily 
coined and rteep w'orked as Group A with equal 
<lr.iwm. carbon content. 


Machining Machine read II \' willi M.iehine readily with properly de- 

proiierlv designed .signed tools, 
tools. 


Riveting Make execllent cold Due to low impact values, not de- 

rivets. Not rccom- sirable for either hot or cold rivets, 
mended for hot 
rivets driven above 
1500 degrees, Fah- 
renheit, on account 
of air-hardening. 

Welding Can be welded auto- Can be welded autogenously and by 

genotisly and by electric arc or resistance, 

electric arc or re- Those metals sub- Those metals not 
sistance. Weld air- ject to grain subject to grain 

tiardcns. No grain growth become growth yield 

growth. very brittle ad ja- satisfactory 

cent to the weld, welds. 


Corrosion Resistance Veiy satisfactory for Pofescsses corrosion resisting proper- 
resisting weather, tics sujierlor to group (A), 
water and many or- 
ganic and inorganic 
corrodents. 


Scale Resistance Useful for tempera- Superior to group (A) — recom* 
tiircB up to about mended for temperatures about 
1500 degrees, Fah- 1500 degrees, Fahrenheit, 
renheit. 


Strength at Elevated Much better than Steels not subject Steels subject to 
Temperatures straight carbon steel to grain growth grain growth not 

for temperatures up are better than safe at high tem- 

to 1000 degrees or group (A) above peratufes. 

1200 degrees, Fah- 800 degrees Fah- 
renheit. renheit. 


C 

Contain enough 
chromium and nick- 
el to make steel 
austenitic and non- 
magnetic Usually 
contain twice as 
nuich chromium as 
nickel oi vice vers-a. 


Do not respond to 
heat treatment. 


Kxtiemelv tough at 
.all times Tlmroiigh- 
Jy dej>cndable for 
an> type of shock 
service w'lthin the 
tapantv of their 
stiength 

Do not become 
brittle due to gram 
growth- -thoroughly 
dejiendable for high 
temperatuie service. 


May be forged, rolled 
or jnerced. Become 
work-hardened pro- 
gressively below 
1800 degrees, Fah- 
renheit. Do not air- 
harden. 

Can be cold drawn 
Into wire, cold rolled, 
bent, formed, upset, 
coined and deep 
drawn. Work-hard- 
cn twice as rapidly 
as Group (A). 

Very difficult to ma- 
chine. An outstand- 
ing objection to this 
group. 

Excellent for either 
hot or cold rivets. 
Hot rivets may be 
driven at a high 
temperature. 


Can be welded auto- 
genously and by 
electric arc or re- 
sistance. Weld docs 
not air-harden and 
is very tough. An 
excellent group for 
welded products. 


Corrosion resistance 
depends largely up- 
on chromium con- 
tent. This group 
will resist some 
tviKis of action that 
groups (A) and (B) 
will not. With 
chromium over 16 
percent the resia- 
ance is excellent. 


The high chromium 
steels are as good or 
better than steels 
of equal chromium, 
in group (B). 

Better than group 
(B) at temperatures 
over 1000 degrees, 
Fahrenheit. 


Opiportunities in Chemiatiy 

D anger to industrial progress is seen 
in the shortage of qualified men for 
research by Dr. Charles H. Herty, past 
president of the American Chemical 
Society and adviser to the Chemical 
Foundation, in addressing the Institute 
of Chemistry of the American Chemical 
Society. ^'Industrial research which is 
the mainspring of progress is threatened 
with curtailment as demand for qualified 
men outstrips the ability of our universi- 
ties to furnish them,” said Dr. Herty, 
"and in this lies a real danger to industria,! 
progress.” 

"Sixteen years ago the American busi- 
ness man knew little or nothing about 
industrial research, but today the need 
for it has been impressed upon men all 
over the country in all lines of business 
and there is a question of curtailing in- 
dustrial research to fit the men avail- 
able. There is a very real danger in thla 
unless it is met by pushing forward the 
education of young men qualified to under- 
take such work. Education must broaden 
the understanding and deepen the grasp 
of young men to fit them to carry on. More 
must be done in the universities and grad- 
uate departments must actively encourage 
men of high mentality to go farther. No 
brakes must be placed upon research but 
rather every encouragement must be of- 
fered to young men to fit themselves to 
carry on.” 

"Endowed opportunity” to benefit hu- 
manity awaits properly trained young men 
in America's great institutions, according 
to Dr. E. R. Weidlein, director of the 
Mellon Institute of Industrial Research, 
following the same general theme. 

"The philosophy of scientific research 
b that no one can succeed in laboratory 
experimenting without benefiting hb fel- 
low men,” Dr, Weidlein continued. "If 
a scientist b productive in hb investiga- 
tions, hb work must result for the good 
of humanity. If a research laboratory b 
founded, it b because there is a need for 
it and it will bring public benefit. Every 
kind of scientific establishment b admin- 
btered to meet a public want. 

"The character of virtue is best seen in 
the life of the scbntbt devoted to the 
service of research. Our many research 
institutions and industrial research labora- 
tories have provided endowed oppor- 
tunity for young men. They have aroused 
individual ambitions to the highest effort. 
It follows then that these research estab- 
Ibhments must have the proi)er type of 
trained research men in the organi^tiion. 

"The demands for highly trained, ex« 
perienced research chembts today are 
greater^than they were at any other period 
of our hbtory. When we speak of 
perienoed research men we mean men 
who are capable of accepting responsi- 
bility, who have the personality to meet 
industrialists on an equal basb and who m 
capable of producing results and intro- 
ducing them to commerce without any 
great loss of time. 

"Personality b the most important 
quality for a research man who expects 
advance in industry. Personality b 
said to consist of an Individual’s collecttve 
attributes or qualities. It b the sum total 
of hb traits^the mainspring of hb being 
and activities. It comprises hb con- 
sciousnesa, hb character and hb will and 
is apparent in hb conduct and behavior.^ 
(PUaw turn to Pa0e 82) 
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Tests of this grainless wood 
show remarkable results 
in wide range of industries! 

Enthusiastic letters of praise coming in every day. Many 
report new and unique uses. Send for large free sample 
and find out what Masonite Presdwood will do for you. 


Two years we waited to tell the 
story of Masonite Presdwood — 
and two days after our first an- 
nouncement inquiries began pour- 
ing in from every section of the 
country. Requests for samples al- 
ready run up into the thousands. 
And in the meantime, this grains 
FOR STORE FIXTURES all-wood board has been sub- 

jected to hundreds of tests by lead- 
ing manufacturers in all sorts of industries. 

These tests prove conclusively that Masonite Presd- 
wood won’t cracky check, split or splinter; that it pos- 
sesses remarkable workability and uniform strength; 
that it is very dense and tough, highly resistive to 
moisture, and takes any finish beautifully. Presdwood 
also has a very smooth attractive surface on the face 
side, and requires no paint for protection. 

The Story of Fido 

Down in Gulfport, Mississippi, Presdwood was re- 
cently used in building a speed boat called “Fido*’. 
Thanks to this grainless wood, the boat when com- 
pleted weighed only sixty-two pounds, although it is 
eight feet long and has a forty-eight inch beam. 

Knowing that Fido could do better than thirty-one 
miles an hour over a straightway course, its owner 
decided to enter it in the Class B Outboard Race in 
the Gulf Hills Regatta — and Fido won the race! 

Better bread boxes 

A certain Wisconsin manufacturer, whose name will 
be given in request, has made some very severe tests 
with Masonite Presdwood for bread boxes, and reports 
that it is far better for this purpose than any other 
material he has ever tried. 

In making the tests a large rotating steel cylinder 
was used; a cylinder clipped with baffle plates, haz- 
ards and heavy spikf^. The boxes to be tested are put 
inside of this machine^ each box being hurled from one 


side to another and from one baffle 
plate to anotlier so that it does not 
catch the impact in the same place 
twice in succession. 

A box made of the regular con- 
ventional material faileo under a 
total of 871 drops. The box made 
of Masonite Presdwood did not 
fail until it had withstood a total 
of 1942 drops! v v 

In a recent letter, Mr. Leo. A. Margola of the Chi- 
cago Art Institute writes: “I have been using Presd- 
wood for remounting valuable canvas paintings and 
for backing and protecting ancient and modern works 
of art. Before adopting this material, many severe 
tests proved it to be a safe, durable material, which 
resists the action of moisture, heat and cold without 
twisting, wrinkling or warping and with minimum 
contraction and expansion.” 

Several railroads are now using Presdwood as pan- 
eling in their new Pullman Cars. It is also in wide 
demand for outdoor and indoor si^s, store fixtures, 
starch trays for candy factories, clothes hampers, radio 
boxes, cupboards, doll furniture, packing cases. 

New uses practically every week 

And almost every week we hear of new uses: incu- 
bators, barbecue stands, display booths, work-bench 
tops, bedroom screens, plaques, music cabinets, lining 
for trunks and wardrobes, theatre props, concrete 
forms and invalid trays. In addition, Presdwood is 
now being tested for use by manufacturers of electric 
equipment, organs, airplanes, clocks, tools, bowling 
alleys, chemicals, farm wagons, trucks, automobiles^ 
iceless refrigerators and church furniture! 

Masonite Presdwood may be exactly the material 
you are looking for. Write for large, tree sample. It 
will be sent promptly on request without placing you 
under any obligation. 

MASONITE CORPORATION 

Sales Offices: Dept. 1678, 111 W. Washington Si. 

Chicago, Illinois 
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The Back Y ard Astronomer 

A Department Devoted to Interests of the Amateur Telescope Maker 


W ARM weather has come and people 
who have put off making their tele- 
scopes wish they had done the work during 
the long winter evenings; people who have 
completed it will have the use of their tele- 
scopes during the comfortable summer 
evenings. Now is the time for new aspir- 



Mr. Murray and his four-inch reflector 


ants to begin studying up on the work, 
from “Amateur Telescope Making.'’ 

This month we show three more home- 
made telescopes. Mr. Frank Murray of 
Axtell, Kansas, made the telescope shown 
on this page. Mr. Murray says: “Although 
my telescope is small, it is wonderful what 
it will re^^eal in the heavens. The moun- 
tains and craters of the Moon, four of 
Jupiter’s satellites, the rings of Saturn, and 
the phases of Venus are all clearly visible 
through it. ^ 

“After three months of work I succeeded 
in producing a parabolic mirror, but it was 
certainly not without its difficulties. The 
total cost of the telescope was less than 26 
dollars and I wasted a great deal of mate- 
rial due to inexperience. 

“The mirror is four inches in fflameter, 
one half inch thick, and has a focal length 


of 30 inches. The tube is constructed of 
six cypress slats screwed to a hexagonal 
block of wood at the bottom and bolted to 
an iron ring at the top. I have a portable 
altazimuth mounting with a drawer in the 
base for accessories, and a fixed ecjuatorial 
mounting of the German type for as- 
tronomical work. 

“I ground and polished a lens of three 
eighths inch focal length for the eyepiece, 
giving a magnification of 80 diameters. 
I also made the diagonal. Thus the tele- 
scope is completely home-made excepting 
the finder, which was a pocket spy-glass.” 

Here is another letter from the middle- 
west, sent in with a photograph, by Mr. 



Mr. Berftstrcmi’s sizdnch reflector 


H. 0. Bergstrom, a locomotive engineer at 
North Platte, Nebraska (P. O. Box 491). 
Mr. Bergstrom’s first telescope was de- 
scribed in the issue of December, 1927, page 
554. He now writes as follows, concerning 
a second he has finished: “I just got your 
letter a little while ago. 1 am at this 
moment at the round house getting ready 
to go out on a ‘Green Fruit’ (about 100 
of ’em), so thought I would mail you two 
snapshots I have in my pocket. They are 
of the eight and one half inch reflector I 
had mentioned to you before. 


“The mounting is built on the same 
general plan outlined in your book. The 
axes are made up of two one and one half 
inch cross tees joined together by a nipple, 
set at right angles to each other, and milled 
out to allow a one and one half inch pipe to 
slip through for polar and declination 
motion. Plugs with holes drilled through, 
threaded and fitted for wheel-handled set 
screws, hold the axis in position after the 
tube has been set. 

“For those who have only a little spare 
time to use playing with telescopes, this 
mounting is quickly and easily made and 
is very satisfactory. Worm gears and set- 
ting circles can easily be attached.” 

We reproduce also an interesting photo- 
graph of a telescope, sent in by Mr. P. J. 
Naud^, 241 Market Street, Fairview, 
Johannesburg, South Africa. Mr. Naud^’a 
telescope has a seven-inch mirror. He ex- 
pects soon to make a 14-inch. He furnished 
no further details of his instrument, but the 
photograph speaks for itself. The Scien- 
(Plcaae turn to page 84) 
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alitosis may get 


Employers prefer fastidious people 
• • • halitoxics not wanted. 

M ore and more, employers insist on 
having about them people who are 
fastidious. Sooner or later, those with hali- 
tosis are ''let out." 

The true reason for discharge, however, is 
usually hidden under such phrases as "In- 
efficient," "You can do better elsewhere," 
"We need a more experienced person," etc. 

Realize these facts about halitosis. I'hat, 
due to modern habits, it is much more preva- 
lent than is suspected. That it is a definite 
liability in friendships, affections and busi- 
ness. That you can have it 
and not know it. 

TTie one means of being 
sure that you are free from it 
is to rinse the mouth syste- 
matically with LIsterine. 

Every morning. Every night. 

And between times when 
necessary, especially before 
meeting others. Keep a bottle 


READ THE FACTS 
ys had halitosis 


68 hair dressers state that 
about every third woman, 
many of them from the 
wealthy classes, is halitoxic. 
Who should know better 
than they? 


^ou discharged 


handy in home and office for this purpose. 

Lisierine ends halitosis instantly. Being 
antiseptic, it strikes at its commonest cause — 
fermentation in the oral cavity. Then, being 
a powerful deodorant, it destroys the odors 
themselves. 

If you have any doubt of Listcrine*s 
powerful deodorant properties, make this 
test: Rub a slice of onion on your hand. 

Then apply Listerinc clear. Immediately, 

every trace of onion odor is gone. 

With these facts before you, make up your 
mind to keep yourself on 
the safe, polite and popular 
side by using Listerinc. 
Lambert Pharmacal Com- 
pany, St, Louis, Mo., U.S.A, 


LISTERINE 





Have you tried 
the new LIsterine 
Shaving Cream? 


Coolt your skin whilo you shavo 
and keeps it oool afterward. An 
outstanding shaving craam in avory 
laspact. 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Perfect Reception In Hawaii 

TT is said that the job of radio operator 
^ at Pearl Harbor, Hawaii, is the most de- 
sired assignment among navy radio men. 
In this location, radio weather is very nearly 
perfect throughout the entire year. Static 
here is almost unknown and operators of 
the station declare that it is much easier, 
for example, to maintain uninterrupted 
communication between Honolulu and 
Samoa, a distance of 2280 miles, than be- 
tween Washington and San Juan, only 
1150 miles apart, due to the fact that there 
is heavy static in the Atlantic area which 
interferes with reception. 

And probably the absence of static and 
the presence of ideal radio conditions are 
not the only reasons why operators prefer 
this station. The location is only 1 6 miles 
from Honolulu and surf bathing and boat- 
ing afford constant recreation. When off 
duty there are radio broadcasts from Hono- 
lulu to entertain the tired operators. 


Custom-built Sets 

TN a recent bulletin issued by the Radio 
^ Manufacturers Association, the state- 
ment was made that 20 percent of the radio 
receivers now in operation in the United 
States have been constructed by custom set 
builders. In part, the bulletin reads as 
follows: 

“Many of the so-called radio nuts and 
circuit hounds of a few years back have 
found in their hobby not merely a fascinat- 
ing pastime, but a means of embarking in 
business on their own account, according 
to a statement recently issued by the Radio 
Parts Committee. Many of them, as 
custom set builders, are enjoying incomes 
ot from 10,000 dollars to 16,000 dollars 
yearly. It is estimated that 20 percent of 
the receivers now in operation in the United 
States have been built by these specialists, 
who frequently operate from their own 
homes, from small shops or from radio, 
hardware, or electrical stores. They are, 
for the most part, highly qualified in- 


dividuals who serve a discriminating clien- 
tele that requires its radios, like its furni- 
ture and interior decorations, to be dis- 
tinctive and individual. 



L'ndcrwood und Undnrwood 


According to a government report, 
Chicago is one erf the foremost cities 
representing radio manufacturers 
in the world, photograph shows 
Louis A. Dumond, manager of the 
Industrial Department of the (ihi- 
cago Association of Commerce, and 
H. L. Rockhlll, special agent in 
charge of the district cenvsus 

“These men do little or no advertising, 
yet they have developed a large clientele 
through the reputations which they have 
acquired from the praise of satisfied users of 
their receivers. Many of these set builders 
report that, contrary to what might be sup- 
posed, the custom-built receiver is not a 
serious competitor of the factory-made 
articles. To a great extent, the former is 
used in localities where unusual reception 
conditions require an exceptional receiver 


—in territories, for example, where extreme 
congestion on the part of broadcasters re- 
quires extreme selectivity. “ 


Tone Control 

F or the reproduction of speeches and 
band music, the operator of a radio re- 
ceiver usually wants sharp, crisp reproduc- 
tion. On the other hand, for certain vocal 
and instrumental pieces, soft, mellow re- 
production is most desirable. These two 
results, however, cannot be obtained with- 
out a special control. Therefore, it is sug- 
gested that those who wish to get the most 
realistic reproduction possible from their 
radio sets employ a simple tone control 
consisting of a clarostat connected in series 
with a one quarter microfarad condenser. 
This combination is to be connected in 
parallel with the loudspeaker input. Vary- 
ing the resistance of the clarostat serves to 
increase or decrease the crispness of the 
reproduction. 


Is a Fixed Condenser Really Fixed? 

IN the usual fixed condenser consisting of 
* alternate layers of a dielectric and tin 
foil, the capacity is often far from fixed. 
In a poorly constructed condenser, when 
the condenser is being charged and dis- 
charged, the layers of tin foil move toward 
and away from each other. While it is true 
that such movements may often be only a 
millionth of an inch in amplitude, yet when 
the dielectric is very thin, such a minute 
movement is enough to cause considerable 
fluctuation in capacity. 

Any motion of the elements of the con- 
denser causes a wasteful power consump- 
tion in the condenser itself, especially at 
radio frequencies. This wasted power may 
be a large part of the total power in the cir- 
cuit. To reduce this loss to a minimum, the 
condenser elements must be held rigidly in 
place. 

The following process of manufacturing 
a fixed condenser, as developed in the 



Underwood end Underwood 


The first coast* to^coast two-way communication ever 
held on the ten -meter band was recently reported from 
NU-2NJ. A shield grid tube is used in the receiver 



This is the ten -meter transmitter at NV-8NJ, located 
at Upper Montclair, New Jersey. This set has also 
worked/’ for two hours, EF-8CT, Arachon, France 
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Dubili^ Research Laboratories, is now uni- 
versally accepted as correct* Under a 
pressure of several thousand pounds per 
square inch« a dielectric Is compressed 
with the metallic eiectrodes into a solid 
mass. Only a homogeneous material such 
as mica can thus be treated. By this com- 
pression, the mica and metal foil are 
brought into such intimate contact that 
the tin foil is made to adhere to the mica so 
that it can be removed only by scraping. 

When a condenser is made in this manner, 
it is obviously impossible for the elements 
to move and, therefore, there is little 
chance of power loss. 


Patent Situation Clears in Radio 

patent situation as regards re- 

ceiving sets has been definitely stab- 

ilized,*' says Louis G. Pacent, President 
of the Pacent Radio Corporation. “The 
manufacturers know where they stand. 
Consequently they can go ahead producing 
better radio sets for 1928 with the full 
knowledge that the product has complete 
patent coverage and protection.” 


2XAL to Broadcast Television 

TF present plans mature, this fall will find 
* television programs being broadcast over 
2XAL, the short-wave radio station of 
WRNY. The work will be conducted by 
the Nakken Television Corporation, a sub- 
sidiary of the Pilot Electric Manufacturing 
Company. 

According to present plane, production 
of television receivers will be started at an 
early date. These will be so constructed 
that they can be plugged into present radio 
sets, and if the demand warrants, it is 
possible that a complete combination 
broadcast and television receiver will be 
placed on the market. 


Overloading Power Tubes 

\>f ANY of the present day “B”-battery 
eliminators supply voltages which are 
in excess of the maximum to be supplied to 
power tubes. A 171 type with a 40- volt 
grid bias should never be supplied with a 
plate potential of more than 180 volts. If 
the eliminator supplies a higher voltage than 
this, distortion will result. If, using the grid 
bias recommended by the tube manufac- 
turer, distortion is present, a variable re- 
sistance such as a standard clarostat should 
be connected in the “B''-plus maximum 
lead. By means of this variable resistance, 
the voltage as supplied to the plate of the 
tube may be changed' until clear reception 
with a minimiun of distortion is obtained. 
This method of distortion control can be 
applied to Bjiy eliminator. 


Radio Safeguards Ferry fioats 

A METHOD of avoiding shallows by the 
use of a radio depth-finding system has 
recently been installed on ferries plying 
the Baltie^Sea between Germany and Den- 
mark, ssicording to information obtained 
irom the Department of Commerce. 


Fmrpfe as Amiouticers 

|F a press report that the British 
BroSdofetihg Company is teaching par- 
rots to dp some intiounotng is true, many of 
the radio i9(iiiouiicers throughout the world 
may hayo'festari looking for other poritiona. 



Hyatt Has Earned 
Industry's Admiration! 


I N their epoch-making performance, sturdy Hyatts 
have supplied the final endorsement of anti- 
friction bearings. 

Throughout all industry ... in automotive, rail- 
road, industrial and farm equipment . . . their magical 
endurance and economy has won them overwhelm- 
ing preference. 

With Hyatts, power waste, friction, wear and lu- 
brication needs are minimized. Smoother running 
machinery . . * longer life . * . lower production costs 
are assured. 

These are good and sufficient reasons for Hyatt 
supremacy. But often more important to industrial 
progress is Hyatt's aptness for solving the most diffi- 
cult of engineering problems. 

Hyatt counsel is available at your calL 

HYATT ROLLER BEARING COMPANY 

NmiIb Detfoit Chleigo Pititfbitri^ 0«klaAd 
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The British Broadcasting Company has 
planned, but as yet the results have not been 
announced, to stage a parrot program. A 
dosen birds placed before the microphone 
will be urged to talk and the first one to 
utter an intelligible remark will be declared 
the winner. Just how this intelligible re- 
mark will cofhpare with the thousands of 
remarks made daily by radio announcers we 
have no means of telling. But we are sure 
that we would prefer a parrot to some an- 
nouncers whom we have heard. 

Shield Grid Booster Stage 

introduction of the shield grid 822 
* tube has opened a new field in radio- 
frequency amplification, for not only does 
this tube have an amplification of some- 
thing like 10 times the ordinary 201- A type, 
but it also has a very small capacity be- 
tween control grid and plate so that in 
some cases neutralization of the radio-fre- 
quency amplifier is not necessary. 

Of course, every experimenter and set- 
builder desires to use the 322 tube as a 
radio-frequency amplifier, because of the 
tremendous amplification obtainable. How- 
ever, there are thousands of sets giving 
good service which are not shielded, and 
cannot readily be shielded. Consequently, 
the 322 tube cannot be used, as the circuit 
and the tube must be carefully shielded to 
get the utmost from it. 

For some time the writer has been experi- 
menting with a one-stage radio-frequency 
amplifier which could be added to the large 
number of Browning-Drake sets which are 
in use. This amplifier employs the shield 
grid tube. In fact, the desigm shown in this 
article exceeded all hopes, for not only does 
it give a tremendous radio-frequency ampli- 
fication, but it increases selectivity to a 
marked degree. It has also been found 
that the one-stage amplifier can be used, 
not only on Browning- Drake sets, but on 
any existing receiver, simply by making a 
connection to the stator plates of the first 
tuning condenser. By using this one-stage 
device, the writer has received signals that 
were entirely inaudible before. 

The construction of the one-stage 322 
booster is quite simple indeed as the Brown- 
ing-Drake Corporation furnishes a kit con- 
sisting of the coil, condenser and dial, to- 
gether with a set of shields, a radio-fre- 


quency choke, the four- wire cable, 10-ohm 
resistances and the mounting hardware, so 
that all that is necessary for the constructor 
to purchase is a tube socket, and the fol- 
lowing condensers: a one half microfarad, 
a .0001 microfarad, and a .00026 microfarad. 

The picture wiring diagram and the 
schematic wiring diagram are both given 
so that little constructional data is neces- 



The assembled shield grid booster 
stage described in these columns 


sary. It should be noted, however, that 
the stator plates of the tuning condenser 
go to the top of the 322 tube. The two 
10-ohm resistances, put in as indicated, cut 
down the six volts from the storage battery 
to 3.3 volts which is the correct voltage for 
the 322. It is noted that the one-stage 
booster is run from a storage battery as it is 
not feasible to light the filament of the 
322 from raw alternating current. 

In using the one-stage booster on any 
Browning- Drake assembly, all that is 
necessary to do is to disconnect the antenna 
from the set, connect it to the antenna 
post of the booster, which is shown on the 
case, and to connect the wire lead, which is 
on the right of the booster, to the antenna 
post on the Browning- Drake receiver. The 
ground is left in its position on the set proper. 

From the wiring diagrams, it may be 
noted that a filament switch is inserted in 
the positive “A” battery lead to control the 
filament of the CX-322 tube. This makes 
the separate amplifier unit independent of 
the receiving set proper and permits it to be 


used on any radio set. When using the 
booster on Browning- Drake receivers, par- 
ticular care should ^ taken that the set is 
well neutralized before adding the booster. 
Volume may be controlled as before on the 
receiving set. 

When using this one-stage booster with 
other receivers, the wire on the right, which 
comes from the booster, is connected to the 
stator plates on the first tuning condenser. 
The other connections are the same as be- 
fore. The operation of the booster is very 
simple indeed as all that is necessary to do is 
to tune in the receiver by means of the 
regular control and then tune the booster. 

Tuning on the booster is not extremely 
critical although it increases the selectivity 
of the set in a marked degree. It also in- 
creases, at the same time, the signal strength 
as much as 50 times. The antenna used 
on the receiver when this booster is em- 
ployed should be very short, in fact, not 
more than 26 to 40 feet, with as much of 
this vertical as possible. 

It is sincerely hoped that many, using 
Browning- Drake receivers, who have 
wanted to add another stage to their pres- 
ent set, will build the booster, for it gives 
all the advantages of a set using the 822. 

Also others who wish to employ the 322 
with all its advantage as a radio-fre- 
quency amplifier will want to construct this 
device, expecially as the 822 tube cannot be 
used advantageously in an unshielded 
receiver . — Written especially for the Scien- 
tific American by Glenn H, Browning. 

The Future of Television 

T TNDAUNTED by the various state- 
^ ments made by men high in the radio 
industry regarding the remote possibility 
of practical home television receivers, 
John L. Baird, Scotch television inventor, 
recently made the confident prediction that 
before long, owners of radio receivers will 
be able to sit in their homes and go on a 
world-wide radio tour, by means of a com- 
bination of radio 'phone and television 
transmission. 

It is interesting to note that Mr. Baird 
has abandoned the use of a moving beam of 
light scanning the object to be transmitted, 
and is now using ordinary fiood lighting. 
One significant feature of this is that when 
the apparatus has been developed to a point 
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where floodlighted subjectB can be trans- 
mitted aatislactorily, ordinary outdoor 
scenes can be sent without any radical 
change in apparatus. 


Railroads Want Wave Banda 

^HE Radio Committee of the American 
A Railway Association has recently re- 
quested that the Radio Commission reserve 
a wavelength band for train communica- 
tion. This method of linking the engine 
and the caboose of a freight train has been 
described before in these pages. A section 
approximately 140 kilocycles wide is de- 
sired in the 2250- to 2760-kilocycle band. 

Since the range of telephone equipment 
used on board trains is limited, the inter- 
ference set up by such transmitters will be 
very slight and there is probably no reason 
why such a wavelength band should not be 
assigned. 




Batteries For Short-Wave 
Reception 


T he deficiencies of socket-power devices 
are highly magnified when used with 
short-wave receivers and they are, ther^ 
fore, to be considered impractical for this 
work. “B*' batteries, either of the dry or 
storage type, are the only really suitable 
source of plate current for receivers operat- 
ing below 200 meters. 


Grid Leaks 


T here is no reason for the seemingly 
prevalent assumption that the grid leak 
in a radio receiver must have a value of 
exactly two megohms. It will often be 
found that a lower or higher value will give 
much better results. Therefore, it is to be 
strongly recommended that a variable grid 
leak of standard manufacture be employed. 
With such a control, this can be adjusted to 
its greatest sensitivity for distance recep- 
tion and to a point of great^t stability 
when only local reception is desired. A high 
value will usually be found best for distance 
reception. 

Radio in the Hospitals 

A RECENT survey of the 56 institutions 
comprising the organization of the 
United Hospital Fund in New York City 
shows that 26 of these hospitals already 
have radio equipment for the entertain- 
ment of patients and that others are de- 
sirous of obtaining such installations. 


Airplane Radio 

I F recent tests undertaken by the Ameri- 
can Telephone and Telegraph Company 
between the ground and a Fairchild cabin 
monoplane develop as rapidly as do most 
successful radio experiments, it may soon 
be possible for anyone within reach of a 
telephone to communicate with anyone 
who may be traveling by airplane. 

‘It may be a matter of five years, “ one 
engineer stated, “and It may be a matter of 
a shorter period before we attain our ob- 
ject of an actual connection service between 
an object moving through the air and the 
ground.^ ^ , 

In t^ present experiments, apparatus is 
being used by means of which the wave- 
length may be changed instintly eo that the 
mcMit efljrient and least congei^ channel 
may be found. 





Motoriata 


You need a Baslltte Autowliuc 
in your car for emergencies. 
Made of K-iflch Yellow Sttand 
wire rope with patented snap 
hooks for attaching. 

Very strong but small enough 
to coil flat under a cushion. 
Ask your aoeessory dealer. 


Handling 
Heavy Loads 

The present quick, effirient methods of 
handling heavy loads owe much to wire 
rope; for in nothing else is sufficient strength 
so nicely combined with flexibility and 
small diameter. 

Manila rope, equal in strength to 1-inch 
Yellow wStrand Wire Rope, would be 
inc hes in diameter. 

The Broderick & Bciscom Rope Co., manufac- 
turers of Yellow Strand, were pioneers in the in- 
dustry . All the wire for their famous brand is 
dra^Mi to iheir own specifications, from Sheffield 
Steel. 

A straml of yellow distinguishes Yellow Strand 
in appearance; economy distinguishes it in 
service. 

This company also makes all standard grades of 
wire rope for all purposes. 

BRODERICK & BASCOM ROPE COMPANY 
843 North First Street, St. Louis, Mo. 

E«fl«rn OUm and WartlwuM: W WathinfUn Si., New Y«rW City 

Wttlarn Ofie«: S«MtU Factwbs: St. Uult and S««ttl« 

AuihoHMod Dealers in ait industrial Loealitiss 


^fellow Strand 

WIRE ROPE - 
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Telephone service, a public trust 


An Advertisement of the 
American Telephone and Telegraph Company 


The widespread owner- 
ship of the Bell Telephone 
System places an obliga- 
tion on its management toguard 
the savings of its hundreds of 
thousands of stockholders. 

Its responsibility for so large 
a part of the country’s tele- 
phone service imposes an obli- 
gation that the service shall 
always be adequate, depend- 
able and satisfactory to the user. 

The only sound policy that 
will meet these obligations is to 
continue to furnish the best pos- 
sible service at the lowest cost 
consistent with financial safety. 

There is then in the Bell 


System no Incentive to earn 
speculative or large profits. 
Earnings must be suffi- 
cient to assure the best possible 
service and the financial integ- 
rity of the business. Anything 
in excess of these requirements 
goes toward extending the ser- 
vice or keeping down the rates. 

This is fundamental in the 
policy of the company. 

The Bell System’s ideal is the 
same as that of the public it 
serves — the most telephone ser- 
vice and the best, at the least cost 
to the user. It accepts its respon- 
sibility for a nation-wide tele- 
phone service as a public trust. 
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Book! 
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Learning to Use Our Wings 

(Continued from page §9) 

pilots’ seats is a single control-column 
hinged in the middle so that the upper 
end may be swung in front of either seat. 
The wheel control can thus be used by 
either pilot at will, yet the drawback of a 
wheel in front of both pilots is avoided. 
Therefore, the pilot who is not at the wheel 
has complete freedom d motion. This 
single-dual system of control is becoming 
increasingly popular because of its sim- 
plicity and practicability. 


Shortening Take-off 

DLANES used for long non-stop flights, 
* particularly when some pay load is to be 
carried, must be heavily loaded per square 
foot of wing area. This entails a long and 
difficult take-off run. Readers will r€^ 
member the disastrous attempt of Captain 
Fonck to take off on a transatlantic flight 
from Roosevelt Field, Long Island, with a 
plane loaded some 25 pounds per square 
foot. Is there perhaps some way of help- 
ing the heavily loaded plane at the start? 
A. Prbll, writing in the Zeitschrift fur 
Flugtechnikf has made some ingenious sug- 
gestions. 

One of them is to use a hydraulic trans- 
mission gear and before starting a flight 
bring a flywheel up to a speed of 10,000 
revolutions per minute. The energy of the 
flywheel is then utilized to help the engine 
in turning a variable-pitch propeller at 
a greater pitch than would otherwise be 
I possible. Prbll estimates that transmis- 
Ision gear and flywheel would increase the 
weight of the airplane only 2 percent, and 
would decrease the take-off run consider- 
ably. 

Another plan is to carry a tank of water, 
in which high pressure is secured by the 
combustion of gasoline. Subsequent ejec- 
tion of the water backwards would then 
serve to increase the initial thrust. Here 
we can see serious complications and in- 
crease in weight. 

Still another suggestion is to accumu- 
late vacuum (if such a phrase can be em- 
ployed) in a large chamber carried on board 
the plane, and utilize this vacuum to apply 
suction to the surface of the wing, in order 
to diminish drag and increase lijft at the 
take-off. 

These are internal devices. External de- 
vices comprise air-driven towing cars; 
towing cables; the use of an inclined plane: 
and Anally, the towing of one airplane by 
another, as has already been done success- 
fully for gliders. 

For normal commercial flying, we can see 
no urgent need for any of these devices. 
But it is quite possible that intensive use of 
the airplane will bring such methods into 
serious consideration a little later. 


Ice On the Wings 

T he formation of ice on the plane still 
remains a serious menace to winter 
flying — in some respects, the most serious 
menace. Unfortunately the subject is 
very obscure and does not lend itself readily 
to laboratory experimentation. 

Pilots report ice formation quite fre- 
quently in the winter months, and if the 
formation is at all severe, there is nothing 
to do but come down. 

Clarence Chamberlin and Roger Wil- 
liams, lor example, in one of their attempts 
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to break the endurance record in a Bellanca 
plane, met rain, then a drop in temperature 
to 25 degrees, Fahrenheit, followed by 
rapid ice formation. The accumulation 
started at the leading edge, outer edge, and 
trailing edge of the wing and spread from 
them until it covered the greater part of the 
wing. They also noted ice on the cowling, 
the landing gear, and the leading edge of 
the tail surfaces. They estimated the 
thickness of the ic^ to be three quarters of 
an inch in some places. Only by dumping 
over 2000 pounds of gasoline were they 
able to make a safe landing. They also 
made the extraordinary discovery that the 
propeller itself was coated with ice! 

Andrus, a noted meteorologist writing in 
Aviation, states that ice formation is to be 
feared whenever water particles impinge 
upon the plane’s surface in flight through 
air at temperatures below the freezing 
point, 32 degrees, Fahrenheit, or 0 degrees. 
Centigrade. These particles may be big 
enough to be rain drops falling through 
sub-freezing air, or they may be tiny 
particles of fog or cloud at temperatures 
as low as 21 degrees below zero, Fahren- 
heit. While they may be existing as water 
droplets in the free air, upon impinging 
against the plane they change immediately 
to ice. When an airplane flies through 
air containing such particles, its surfaces, 
in smashing the surface tension of these 
drbps, provide the trigger action to set 
off immediate crystallization. 

It is fairly well agreed that it is not the 
weight of the ice which brings about 
disastrous results. It is the spoiling of the 
upper surface of the wing which, above all, 
decreases the lifting capacity and increases 
the resistance. At the same time, the 
streamline wires cease to be streamline and 
their resistance increases greatly. Other 
parts of the plane also have their resistance 
increased to varying degrees. At the same 
time, the ice on the propeller diminishes the 
airscrew’s efficiency and may cause un- 
balance and engine vibration. 

The remedies suggested are numerous. 
The German fliers reported that they found 
a covering of paraffin helpful when flying 
through fog and sleet towards the shores of 
Labrador. Chamberlin on the other hand 
found that oil which had smeared part of 
the fuselage did not prevent ice at that 
point. 

The meteorologists suggest that better 
weather service will enable fliers to dodge 
those regions where ice forming conditions 
are reported. 

Practical flyers seek to maneuver them- 
selves either right above the clouds, or else 
to fly very low where the temperature may 
be higher than at altitude where freezing 
conditions are encountered. 

A dubious suggestion is to have some 
vibration device shake off the ice as soon as 
it forms. 

The elimination of struts and wires by 
the use of internally braced wings and land- 
ing gears is a helpful idea. 

It has frequently been suggested that 
metal planes could be heated either by 
chemical or electrical means. The fear b 
that such a method would require a stu- 
pendous amount of energy. 

The most popular suggestion advanced 
thus far is to extend the exhaust stacks of 
the engine through the leading edges of the 
wing. 

There certainly seems to be a wide op- 
portunity for invention and research on this 
problem. 



ameS'^a 


nd what tk 


ey mean 


Duncan 
Furniture 


Back’^in Coiomal tunes, at 
the old shop on Partitum 
Street (now Fulton Street), 
New York City, l^incan 
Phyfe worked and prrKluced 
those exquisite pieces of 
furniture that h<«\e only 
leccntly hecome fully appre^ 
ciatcd AccordiiiK to tme 
MUthorify, there arc only a 
few dozen pieces of Keuuitie 
Duncan Phyfe furniture to 
be femnd in all the niuseums 
or private collections today 
Yet It IK said that he de- 
veloped a style of Ins own, an 
American Style, and Sir 
Purdon Clark asserted that 
as a worker and dcsiKuer 
Phyfe surpassed any of his 
British contemporaries 
amonK whom were the great 
Chippendale and Hepple- 
white From the first Duncan 
Phyfe clung to artistic ideals 
and had a hard fight for busi- 
ness. but about 18(K) the 
Asiors took up ins furniture 
and started the Duncan 
Phyfe vogue 'I'cnlay the 
name J>uncan Phyfe stands 
for exquisite design and 
superb crafismanslnp This 
reputation is established and 
secured by the few rare pieces 
of his handiwork remaining 
It is worthy of note that some 
names begin by being merely 
tags to identify a product 
and are soon forgotten- 
Other names, like l^^ncan 
Phyfe, saiuirc, through years 
of superlative merit in the 
prcxluct Itself, a personality, 
a definite measure of value 
that is quickly recognized 
Such a name, for instance, is 


Tyces 


It is accepted as a standard 
of excellence and value in the 
invention, manufacture and 

employment of instruments 
for indicating, recording and 
controlling temperature m 
the home, the oiBicc, the 
factory, the hospital, and on 
the farm. In industry alone 

the name Tyces symbolizes 
a Sixth Sense which makes 
possible the correct and 

efficient application of the 
five familiar senses — sight, 
hearing, smell, taste and 

touch, Tycos on Tempera- 
ture Instruments means the 
same as Duncan Phyfe as 
applied to furniture. 


The name Tycos was chosen to stand 
for a great line of temperature instruments. 
Many years ago, with the ideal of producing 
instruments of the greatest possible accuracy 
and reliability in indicating, recording and 
controlling temperature, the makers sought 
a name that would alw'ays stand for these 
instruments. Tycos Is the name. There 
arc Tycos instruments for every need. 
Besides the great industrial line, there are 
candy, bath and oven Thermometers for the 
home, fever thermometers and sphygmo- 
manometers for physicians. All instruments 
bearing the name Tycos have been built 
according to the ideal of making instruments 
that are the utmost in accuracy and dependa- 
bility. 


Tya 


UIPICATINO * RICORDINO - COIfTIIOU4NO 


Office Thermometers 
An aid in promoting hu- 
man efficiency. 

Bath Thermometers 
To enable you to get the 
most good from your bath. 

Home Sets 

Bake Oven Thermometer, 
Candy Thermometer, Su- 
gar Meter. The secret of 
accurate results in cooking. 

Wall Thermometers 
To help you maintain a 
temperature in your house 
conducive to good health. 


Quality Compasses 
’To show you the right way 
in unfamiliar country. 

Fever Thermometers 
A necessity in every home. 

Stormo guides 

Forecast the weather 
twenty-four hours ahead 
with dependable accuracy. 

Hygrometers 
To enable you to keep the 
humidity of the atmos- 
phere in your home correct 
at all times. 


FOR THE MEDICAL PROFESSION 

Sphygmomanometers, Pocket, Office and Recording 
types. Urinalysis Glassware. Fever Thermometers. 

l^or Instrument Companies 

r6cHE8TCR, n y.. u. b. a. 


OAHAOIAN FLAHT 
TYCOa SUIUNNa 
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MANUFACTUniNO OISTfllBUTOIIt 
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An Unusual Business Opportunity 

O WNERS of chains of vending machines are making 
large profits in every section of the country. We make 
the famous Hoff Vending Machine, more than 30,000 of 
which are now in operation, and control the exclusive fran- 
chise for distributing in penny vending machines two of the 
world’s largest selling, best advertised, ahd most popular 
confections — a famous gum and a famous candy. During 
1928 alone, $7,500,000.00 will be spent to advertise them. 

STEADY HIGH EARNINGS 

Because of their enormous demand, monthly sales in ven- 
dors are steady and large. Practical chains, consisting of 
from 200 to 1000 vendors, which^can be easily serviced by one 
man or woman, show net earnings of from $2,820.00 to 
$13,800.00 yearly. 

The operation of a chain of Hoff Vendors requires no 
previous or special training. No waiting for ^stomers. 
Earnings start the day a vendor is placed on location. It is 
a business that can be nm right from your own home. 

MORE THAN 70 ESTABLISHED CHAINS 

More than 70 individuals now have established chains of 
Hoff Vendors. They have been in operation for from one to 
ten years, "^ere is right now an opportunity for several 
hundred thousand more vending machines. 

If you are looking for a business of your own that is safe, 
profitable, and permanent, write today for fiill details con- 
cerning the Hoff system of penny vending. Our book en- 
titled “1000 Hoff Vendors and Financial Independence’’ 
gives the full facts. It tells where vendors can be located, 
cost of machines, coat of gum and candy, average daily sales, 
and the permanent profits that can be yours. In back of 
Hoff Vendors stands a five million dollar corporation ready 
to give you every possible assistance with your chain of 
vendors. Write for the book today. Just use the coupon. 

HOFF VENDING CORPORATION OF AMERICA 

Dwisian of General Vending Corporation 

Dept. 11, 200 Hudson Street, New York City 

Hoff Vomdorg owardod gold modal 
dolphio Soatjui Cg a to nniol Hxpooltlottp 19 1 o 

HOFF VENDING CORPORATION OF AMERICA, 

Dept. 11, 200 Hudson Street, New York, N. Y. 

Please send your book ‘*1000 Hoff Vendors and Financial Inde- 
pendence** to the understi^Md. I am looking for an unusual 
b^iness opportunity. 

Name 

Address 


This 
coupon 
is for 
your 

convenience 


Industries Frcmi Atoms 

(Continued from Page 72) 
“Iniatiable curiosity, the essential of 
scientific research, has given way under 
modern education methods to cock-sure- 
ness,” said Dr. Gerald L. Wendt, of Penn- 
sylvania State College on the same subject. 

“The enormous amount of knowledge, 
accumulated by science and taught to 
students, is gi^ng many the impression 
that everything has been discovered. Th^ 
they develop a pride in what they do 
know and lose that insatiable curiosity 
essential to further scientific progress. The 
instruction now given in all our schools 
from kindergarten up is designed to drfil 
into the minds of the students what we 
now know and to give it to them in the 
shortest and most condensed form. 

“Too often the good student is one with 
a mind like a catalog or an encyclopedia. 
He does well in school but he does not 
realize that, when he enters his profession, 
what he will have to deal with is not so 
much things that are known, as entirely un- 
known factors. The colleges are theref<n« 
turning out too many men who hsve a 
store of knowledge but little ability to 
think and not enough imagination to attack 
the great problems not only in science but 
in political and everyday life.” 


The Microscope in Chemical Analysis 

D estruction of an invaluable Delia 
Robbia terra cotta in a Cleveland 
art museum was recently prevented by 
prompt application of microchemical an- 
alysis, according to Dr. H. S. Booth of 
Western Reserve University addressing 
the Institute of Chemistry of the American 
Chemical Society. 

“Without microchemical methods of 
analysis the cause of the scaling of the 
surface of this very valuable art piece 
could not have been found without seri- 
ously marring it,” Dr. Booth said. “How- 
ever, with the aid of the microscope and 
a very small chip that had fallen off the 
surface, it was possible to find the cause 
in a few minut^ and still keep the little 
piece intact to be replaced after the cause 
of scaling had been removed. 

“By looking at the fragment of glaze 
through the microscope, minute crystals 
were found which had been formed under 
the surface by the evaporation of moisture 
from inside the piece. The trouble w 
caused by a very humid season, In which 
moisture had been freely absorbed into 
the body of the porus terra cotta, folr 
lowed by the evaporation of this absorbed 
water bringing impurities in the clay to 
the surface diping a very dry season. 

“The fault was corrected by forcing the 
absorbed moisture to evaporate from the, 
back of the piece, where it could cause 
no damage, by blowing air upon it with 
a fan and by protecting the i^asedl surface 
with a transparent water-proof coatint*’’ 
Characterking newly developed methods 
udng the microscope as “time, labor 
and money savers,*’ Dr. B# M* Chamot 
of Cornell Univertity pointed out to the 
Institute that invaluable Information has 
km revealed by their use about such 
diverse and important materiali as ^^k 
hosiery, road surfaces, talcum powder, 
rubber fillers, polishing powde«v mlnerds 

I and many otlm lubitances. 

“Counterfeiti of anttqhea and autiq#* 
tlea cd all sorts eoft be detected W 
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crochemkal anBlyses. These me^ods en- 
able the expert to make analyeee without 
any injury to the material. They can 
be applied particularly to ancient ceramics, 
pottery and porcelain, to paintings by 
the old masters, to coins, to bronzes and 
numerous others. It is also possible by 
these methods to determine the authen- 
ticity and the approximate age of docu- 
ments, illuminated manuscripts and paint- 



R. E. Rodes, left, inventor of the 
device for supplying oxygen to the 
interior of a vault in an emergency, 
is giving instructions for manipula- 
tion of the apparatus. See below 

ings without injuring them in any way. 
Within the last few years these methods 
have come to the fore, particularly in 
our museums, and many fraudulent, 
worthless articles have been discovered 
which had been carefully treasured as 
genuine pieces of great value. 

“A coin, for instance, can be subjected 
to a complete chemical analysis under 
the microscope without injuring it in any 
way. The minute sample required for 
this use is obtained by rubbing the coin 
over a piece of ground glass which re- 
moves an amount too small to be noticed 
on the coin but enough for such analysis.’* 


The emergency arrives. The soda* 
lime has been spread around so 
ge to absorb the carbon dioxide in 
the air, and the girl at the right 
Is turning on the oxygen supply 
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Protect Your Patents, 

Trademarks, Formulas 

against Infringement. 
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Our Protective Contract protects patents and trade-marks 
against Infringement. 
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In Severe Service 

^WhEN S. C. Johnson and Son con- 
ceived the idea of polishing waxed 
floors with a high speed motor brush, 
they selected the Dumore dynamically 
balanced motor for this work. 

Johnson Wax Polishers are sold largely 
to dealers who rent them out. In 
rental service the motor is subjected to 
severe wear and tear in the hands of 
new and inexperienced operators every 
day. 

Even under these extreme conditions the 
service cost, on over one hundred thou- 
sand machines, many of them more 
than three years old, has been exceedingly 
low. 

Dumore motors have established many 
such exceptional performance records, in 
several lines of industry, because 

TlirouK^i long experience in universal motot 
building the best construction methods 
have been developed. 

All material used is carefully selected. 

Extreme precision in manufacture is 
maintained. 

Every motor is assembled by an cxpeii 
Every motor is dynamu ally halam^'d. 

The outstanding advantages of a Dumore 
vibrationless motor become immediately 
apparent when a comparison is made 
between the Dumr)rc and any other 
universal motor. 7'he mechanical per- 
fection created by dynamic balance is a 
distinct sales advantage in any motor 
driven appliance. You can cash in on 
these proven advantages at no increase 
in motor cost. Consult our engineering 
department. 

DllMOKE 

TRAM MANH>RC0. W • 1»AT OTP. 

Dynamically Balanced 
Universal Motors 

WISCONSIN ELECTRIC CO., 

48 Sixteenth StA» Racine» Wie. 


The Back Yard Astronomer 

{ConihiU^d from page 74) 

TiFic AMBftlCAK foes all over the world 
and “A T. M.^* been sent to practically 
every foreign country. 

Just about two weeks after you receive 
this issue the regular annual get-together 
of telescope enthusiasts will be held at 
“Stellafane," Springfield, Vermont, This 
meeting is just the reverse of exclusive — 
everybody comes, brings his work if he 
can and spends a couple of days and a night 
communing with other souls who have 


T^ERCURY is a morning star this 
month and is best visible about the 
2l8t, when he is farthest from the Sun 
(20 degrees) and rises an hour and a half 
before sunrise. 

Venus passes through conjunction with 
the Sun on the Ist, and therefore is an eve- 
ning star apparently very near the Sun, al- 
though really about 70,000,000 miles be- 
hind it. By the end of the month she may 
be seen low in the twilight, but not easily. 

Mars is in Aries and still counts as a 
morning star, although he rises between 
midnight and 1 a.m. He is brighter than 
the first magnitude and already a con- 
spicuous object. 

Jupiter is in the same part of the sky and 
the two planets are in conjunction on the 
morning of July 4th when they are separ- 
ated by only 18 minutes of arc— little more 
than half the Moon's apparent diameter. 
This will be a pretty conjunction, worth 


made, are making or hope to make, a tele- 
scope. This will be the third of these 
conventions and the previous two have 
been a howling success — ^at least nobody 
got any sleep. Enthusiasts motor to 
Springfield (there is, however, a railroad) 
from several states and last year real tele- 
scope fanatics journeyed 1000 miles in order 
to be present. Whatever sleep you may 
miss, you will certainly get enough to eat, 
for the Springfield telescope makers have 
a member who is a real cook. Cornel 
Write for information — A. G. /., TeU Ed, 


getting up to see. Mars will be south of 
Jupiter and only about a tenth as bright. 

Saturn is well placed for observation, in 
Scorpio, and .pomes to the meridian abmit 
9 p.M. in the middle of the month. Hie 
rings appear opened out at their widest 
angle and he is one of the most interesting 
of telescopic objects. 

Uranus is in Pisces and comes to the 
meridian about 5 a.m. 

Neptune is in Leo, observable, if at all, 
only after sunset. 

The Moon is full at 10:48 P.M. on the 
2nd, in her last quarter at 7:16 A.M. on the 
10th, new at 11:36 p.m. on the 16th, and In 
her first quarter at 9:86 A.M. on the 24th. 
She is nearest the Earth on the 14th and 
farthest away on the 26th. During the 
month she passes Umnue on- the 9th, 
Jupiter and Mars on the llth, Mercury 
on the 16th, Venus on the 17th, 
on the 19th and Setum on the 2$thrf 


The Heavens in July 

BY PROF. HENRY NORRIS RUSSELL, Ph.D. 



The hours given an* in Standard Time. When local summer time is in efiect, they 
must bo made one hour later: 12 o’clock on July 7, etc. 


NIGHT SKY: JUI.Y AND AUGUST 
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The Scientific American Digest 

(Continued from page 67) 

greater extinguishing effect than those 
without oxygen/' 

Mr. Thomas stated that the results of 
this discovery are now being utilized com- 
mercially in one and three quarter gallon 
fire extinguisher that has been passed by 
the Underwriters Laboratory of Chicago. 

This compound puts out an artificial fire 
built Underwriters Laboratory in from 
nine to 12 seconds, while with standard 
soda-acid extinguisher the shortest time is 
from 85 to 45 seconds. 
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Shaded Motor Goggles 

OARL ZEISS, INC., of Jena, Germany, 
^ whose reputation as a maker of optical 
lenses and scientific precision instruments 
using lenses is world-wide, recently an- 
nounced from its New York City office, new 
motor goggles in which is incorporated a 
distinctly new feature. The glasses are 
shaded gradually from the top down, but 
are clear in the bottom portion so as to 
shade the eyes and yet give a wide, clear 
field of vision. 

In the upper portion of each glass a 
wedge-shaped lining of colored glass is 



Sectional view of the new motor 
goggles showing position relative to 
eye, and the light absorption 


fused in, thus giving the glasses a grey- 
brown tint at about the center which deep- 
ens toward the upper edge. At the latter 
point, about 95 percent of the light is ab- 
sorbed and only about 5 percent reaches the 
eye. 

The color wedges are of the well-tried 
umbral tint. This does not falsify the 
natural coloring of objects. Thus the mo- 
torist may wear these goggles by day or 
night — in the first case protecting his eyes 
from glaring sun, and in the latter, from the 
beams of approaching cars. By slightly 
inclining his head, the user can shield his 
eyes as much as he wishes, or as much as 
is necessary under varying conditions. 


Government Furnishes Free Fish— 
You Raise Them 

^FFICIAL encouragement for small 
^ private fish nurseries is offered by the 
government, in order to give a better start 
in life to the millions of young fish needed 
to meet the needs of millions of American 
anglers. The scheme for co-operative 
nurseries was outlined recently before the 
National Game Conference by G. C, 
Leach, chief of the division of fish culture 
of the United States Bureau of Fisheries. 

Co-operation by private owners of suit- 
able bodies of water is being sought, Mr. 
Leach stated, because young fish reared to 
a length of four or five inches before they 



In Step With Progress 

Firestone has signally contributed to the advancement of Highway Trans- 
portation by developing the special Gum-Dipping process. The 2800 gal- 
lon tanker with 3200 gallon trailer shown aoove are outstanding examples 
of what the right tires and competent engineering can do in proviaing 
up-to-date motor transport units for today's commercial needs. Firestone 
Gum-Dipped Heavy Duty Pneumatics have special advantages which have 
brought mem in to wide usage for normal, high speed and heavy weight 
haulage of every kind. With these Gum-Dipped Heavy Duty Tires, and 
complete service facilities, Firestone Dealers are in the best position to help 
truck and bus operators in solving their tire problems. Call your local dealer 
and ask about Gum -Dipped Tires and the Firestone Proposal of Service^ 

MOST MILES PER DOLLAR 
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“Wonder" Cold Plp# and Tubing Banders 
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Science News-Letter 


Read in this new weekly 
the current scientific stories from 
far and near. Its simply-written, 
authentic pages breathe bold ad- 
venture in the wonderful realms 
of Science. Young and old thrill with 
its charm. It is a constant mental 
refreshment. 

/nfrodfue/ory Offer— /J weekg, $1 

Science Service 

2157 B Street, Washington, D. C. 
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DRAKE’S 
RADIO 

Cyclopedia 

A big. complete, authoritatlva 
and up-to-date book, iuat off the 
Dress. H70 pages, 985 Illuatratiooi. 
1700 Subjects arranged alpha- 
betically. Gives the scientific 
theory and practical appHcatba 
in clear Ungual for Service and 
Repair Men, Dealers, Salesmen, 
SLiSMnBBaBa3«M5KB^ Eroerimenters and Deaigaers. 
A fine book, bound in Art Huckram. Price fi6.00. 

Aho ask /or Sm catalog 0 / over 200 other practical mechanical 
books. 

FREDERICK J. DRAKE k CO., PUBLISHERS 
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are turned Ioobb to shift for themselves, 
stand a mueh better chance of gl'owing up 
into lusty trout and bass that will give an 
angler a run for his money than they would 
if launched as tiny ‘‘fry.'* Since govern- 
ment-owned hatcheries are of limited 
capacity, the necessary feeding ponds can 
not be provided except by private enter- 
prise. 

'^Scattered over the country are hundreds 
of springs, brooks, reservoirs, ponds, et- 
cetera, which are perfectly suited to the 
rearing of fish from fry to fingerlings, or 
larger/' said Mr. Leach. “These are not 
available for operation by the bureau, but 
local parties desirous of improving fishing 
can take them over, make necessary im- 
provements, and establish a fish nursery. 
They are provided with the initial stock of 
small fish, and are expected to stand in 
the role of foster parents of these fish until 
they are ready to distribute six months or a 
year later. Thw constitutes the kernel of 
the co-operative fish-cultural plan. 

“The advantages of the scheme can be 
readily seen. The sportsmen have at 
hand a stock of fish whose number and 
size are known. Incidentally they generally 
receive much more generous allotments for 
stocking a nursery than could be furnished 
under ordinary application. While they 
are put to the expense of maintaining the 
nursery and caring for the fish, they would 
directly or indirectly bear a portion of this 
expense anyway, and frequently local 
conditions permit the rearing of fish in a 
private nursery at a reduced cost. 

“Further advantage to the sportsmen 
lies in the fact that they can distribute 
fish at their leisure and are not forced to 
the hurried dumping which is the case 
when a shipment of fish is received from the 
hatchery and must be planted within a 
few hours. The distribution may be 
spread over several weeks and based upon 
a well thought out plan so that every 
stream may receive its quota of fish." — 
Science Service, 


Herding Reindeer By Airplane 

N ew uses for the airplane are being 
found almost every day. The latest, 
and perhaps the most interesting from an 
economic point of view, is that of herding 
reindeer in Alaska, * where Uncle Sam is 
breeding a huge meat supply for the future. 
Ralph Lomen, pioneer of the Alaskan 
reindeer indust^, says that it is not prac- 
ticed regularly, but that it seems feasible. 
“Our head herdsman," said Mr. Lomen, 
“went out recently in an airplane and 
accomplished as much in two hours as 
would have otherwise required a week with 
six men." 


Elevator Service In Smoke Stacks 

AN-CARRYING elevators inside 226- 
foot smoke stacks are features of the 
new million-kilowatt-capacity East l^ver 
generating station being created from the 
existing plant. Seven smoke stacks will 
tower above the roof of the power house. 
They will each be 22 feet in diameter, con- 
structed entirely of steel plates rivet^ t<^ 
gether. 

Heretofore the Inside of steel smoke 
stacks have been lined with brick, because 
moisture, gathering #here the plates are 
riveted together, causes corrosion and 
destroys them. But the designerl of the 
East River station decided that a brick 
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oUinK at vital points. 

Ball Bearini^ Spindle 
increases efficiency and 
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lining was not necessary. Instead, they 
had the inside of every seam in each stack 
welded smooth, to allow no place for mois- 
ture to gather. Thousands of linear feet 
of welding protect the vulnerable places 
where plates are joined together. 

The elevators permit thorough and safe 
inspection of the insides of the stacks. 
Each elevator consists of a steel platform 
running along guides and suspended from 
a cable over a sheaf at the top of the stack. 
When not in use, the elevators rest at the 
bottom of the stacks.4:>elow the openings 
in the sides where the smoke enters from 
the boilers. 

Steel ladders are built outside the stacks 
to provide another means of ascent. The 
workmen climb between ladder and stack, 
rather than outside, since this gives them 
a feeling of security . — Science Service, 


‘^Siamese*’ Twina Joined at Head 

'^WO-HEADED monsters abound in 
^ legend and story, but Guy's Hospital. 
London, has a unique record of twins with 
but a single head. 

Twin girls joined at the tops of their re- 
spective skulls were admitted to the 
hospital when they were four days old. In 
spite of the continuous skulls each acted 
independently of the other, one being able 
to sleep while the other cried, according to 
Dr. H. C. Cameron, physician in charge of 
the children's department of the hospital, 
who reported the case to the medical 
journal. Lancet, 

The long axis of the joined babies was 
not on the same plane, so that when num- 
ber 1 was laid flat on a bed. number 2 
howled lustily until the mattress was in- 
clined so that a comfortable position was 
reached. Since from the nature of their 
deformity the children would always have 
to recline, thus becoming a ready prey to 
infection, and since one was failing rapidly, 
it was de(!ided to try to save the stronger by 
separation. Unfortunately, however, it was 
found on operation that the cerebral spinal 
fluid was continuous in the two crania so 
that death resulted instantly . — Science 
Service, 


Patriarchal “Ages” Were Ages of Tribes 

ly/TETHUSELAH did not live 969 years. 
iVl The clan or tribe he founded lasted 
that long, bearing his name until it died 
out or was absorbed into another primitive 
tribe. Similarly. Adam's individual age 
was not 930 years; that was the “life- 
time” of his tribe. 

This suggested explanation of the ap- 
parently unnatural ages of the Biblical 
patriarchs was advanced before the Ameri- 
can Philosophical Society at its annual 
meeting in Philadelphia recently by Robert 
P. Field. Mr, Keld was led to this 
hypothesis by a parallel case which has 
been more fully elaborated in Old Testa- 
ment history. Israel was the name of a 
person. The tribe he founded was also 
called Israel, and the name has Anally 
been extendi to & whole nation or 
race. In this sense, Israel has lived some- 
thing like 4000 years, and has beaten 
Methuselah's record four times over. 

According to Mr. Field's interpretation, 
the apparently advanced ages at which the 
patriarchs became fathers of their oldest 
sons were in reality the ages at which the 
families of these sons left the patriarchal 
I dans to become the nuclei of new clans on 
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lll^dustiies 
Qioose Roanoke? 


Ill Industries to datei 

Among them the world's largest artificial silk 
mill and other big manufacturing plants, 
some the largest of their kind in the South 
—all located in this comparatively young 
Virginia dty. ^ 

Bear in mind that in 1880 Roanoke had 
only 669 inhabitants. Then suddenly its 
unique industrial potentialities were real- 
ized! In four years new business enterprises 
stepped up the population to 5,000. Six 
more years raised it to 16,000. Today, its 
community population totals 80,000, 

Exactly what is the cause of this amazing 
influx of new industries and branch ware- 
houses? What is it about Roanoke that gives 
industry the whip-hand over many vital 
production and distribution factors that 
often buck out of control in other less 
fortunate cities? 

We have compressed the complete story 
in the “ROANOKE BRIEF.’* Write for it 
today on your business letter-head. Experts 
in city layout are now engaged in preparing 
plana for Roanoke’s future industrial growth 
and a completed expert Industrial Survey 
permits us to provide most accurate and 
detailed industrial data. Here may be the 
logical place for your new plant or branch 
warehouse . Address : 

Chamber of Commerce 
217 JfiFrKMaoN Street 

ROANOKE 

VIRQINIA 

Tour-Time Is Here! 

Springtime in Old Vtrginut/ Tipuf the 
winding highwayt and mountain iid*» 
are clothed tn their fresK toft greens and 
the ait filled wtth the fragrance of tpnng. 
Visit ehw beautiful and histone section 
by motor. Write today for the authorl- 
Cotive tour booi^let “The Log of the 
Motorist through the Valley of V’lrgmui 
and the Shetumdoah. 

Chambke op Commbecs 
217 jErretuoN etbeet 
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eomforta of a Statler. Enjoy — 

Radio ivhen you throw a awitch — ioewater 
when you press a valve — the morning paper 
under your door — a good library at your dis- 
posal — a reading lamp at your bed-head — 
your private hath — stationery without asking 
— and Statlor Service, rtf All these things — 
whatever the price of your room — at no extra 
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their own account. Thus Adam did not 
beget Seth at 180 yean of age; Seth was 
bom a good deal earlier, and had a numeiv 
ous family of his own. What happened 
during Adam’s IdOth year was not the 
birth of a son, but the birth of a clan. 
Adam died at 180, and, at the settling up 
of his affairs, his eldest son went forth 
and founded the clan of Beth, leaving the 
clan of Adam still to flourish for 800 years, 
until the name finally died out. The same 
history repeated itself many times, as 
recorded in the genealogical chapters of 
the Book of Genesis. 

Mr. Field’s theory would call for a re- 
dating of the Old Testament, and a great 
extension of the time over the 4004 years 
allowed by Archbishop Ussher’s chronology. 
Thus the antediluvian period was from 
8000 to 10,000 years, and the postdiluvian 
period from 4000 to 6000 years. Abrah am is 
dated 2090 b.c. and the Flood between 
9000 and 6500 b.c., while Adam lived at 
about 20,000 to 15,000 b.c. — Science 
Service. 


Thorm arm Staitmr HmtmU int 
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CLEVELAND / DETROIT / ST. LOUIS 
N E W Y OR K (HoC«f P«nn$Ylvania, StaiUfr-Oparatmd) 

*. HOTELS STATLER .* 
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r«o«ption. Fixed, unchanging 
ralea posted in all rooms. 

The Authority 

Diesel and Oil Engineering Handbook 

$5.20 postpaid 
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Body Metabolism Believed Same 
in All Races 

D ODY metabolism proceeds at practically 
^ the same rate, be its exterior covering 
black, white or brown. This conclusion 
was announced at the American Philo- 
sophical Society in Philadelphia recently 
by Dr. Francis G. Benedict and Morris 
Steggerda of the Nutrition Laboratory of 
the Carnegie Institution of Washington as 
the result of the study of several races. 

Measurements made on some Chinese 
and Japanese students and also at Mount 
Holyoke College, said Dr. Benedict, in- 
dicated a very low rate of metabolism which 
was at first attributed to some racial fac- 
tor. Further studies, however, made in the 
island of Jamaica on brown and black 
individuals, showed that their metabolism 
was essentially the same as that noted in 
whites in the United States. The tropical 
climate apparently did not produce any 
appreciable effect . — Science Service. 


Enormoua Foaail Bird From Wyoming 

'T'HE prehistoric rocks of Wyoming have 
^ yielded up parts of the skeleton of a 
huge flightless bird that lived on this con- 
tinent many hundreds of thousands of 
years ago. The fossils were found last 
summer, but their discovery was announced 
for the first time recently before the meet- 
ing in Philadelphia of the American Philo- 
osphical Society, by Professor William J, 
Sinclair of Princeton University. * 
The bird was similar to other giant ex- 
tinct birds fpund on this continent, but 
constitutes a new genus, which has been 
named Omorhamphue. It had no wings, 
and was a ground-dweller like the modem 
ostrich. Instead of the specialised clnb- 
like toes of the ostrich, however, it had 
more primitive feet with short curved 
daws. In some reipects it resembled the 
moa of New Zealand, which became exr* 
tinct during the memory of the hative 
tribes of those islands.— Beiencs ServUe. 


Working as GoHege Cotirse Pdpi4ar 
Education Method 

XI/ORKINO In an tedustty labile study- 
▼▼ ipg engineering is becosdag a pofRtlsr 
method of higher edtiestioa fa Aitmca» 
Prof. TiiOhie df tbs |dassaehaS«M 
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For safe^ 
mExerdse 

Wear a PAL 
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''One, two, three . . , bend, stretch** 
, . , snap! A wrenched cord ! . . . Pain 
. , . Disablement. All physical cul- 
ture authorities are agreed that it is 
folly to take exercise of any kind . . . 
witnout the protection of an athletic 
supporter. 

Wear a PAL. There’s danger even in the 
mildest exercise, if sensitive cords and 
vital nerves are left unguarded • . . The 
PAL is cool, light, porous and washable 
and extremely flexible. Standard equip- 
ment with America’s champion athletes 
. . . At all drug stores . • . one dollar. 
{ Price slightly higher in Canada,} 

A PRODUCT OF 

Bauer&Black 

CHICAGO NKW YORK • . .TORONTO 

Also makers of the f amous O-P^C 
The suspensory for daily wear 


WANTED 

Manufacturer with large organization and 
sound financial responsibility seeks specialties 
or novelties to manufacture; prefers articles 
capable of national Marketing. Write in de- 
tail. Box 187, Scientific American. 
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WANTED 

to manufacture on royalty basis, appli- 
ances pertaining to health or surgery* 
Send full details 

CINCINNATI AUTOMATIC MACHINE CO., 
Ctnelnnfttl, Ohio 


Institute of Technology told the National 
Education Association recently. 

“Although Dean Herman Schneider 
introduced the co-operative plan into 
America, at the University of Cincinnati, 
over 20 years ago, the possibilities of the 
plan are just beginning to be sensed by the 
colleges and the industries of the country," 
he said. “Already 18 engineering schools 
have co-operative courses, with over 5000 
co-operating pupils enrolled. The result 
is that the theoretical instruction at college 
has been vitalized bjf the fact that the stu- 
dent knows from experience the practical 
application in the engineering field of the 
theories he is learning. 

“Industry also appreciates the better 
training which the co-operative students 
receive, as is evidenced by a study of the 
positions held by graduates of the co- 
operative courses in electrical engineering 
at the Massachusetts Institute of Technol- 
ogy. This study shows that the average 
salary of these graduates increases at a rate 
56 percent faster than that of the average 
engineering graduate of the country." — 
Science Service. 


New Ship's Boom 

A new ship’s boom, or crane, invented 
by a Portland, Oregon, man, is 
modeled after the booms used in the con- 
struction of tall buildings and has several 
advantages over old styles. 

Due to its long reach, it may be used to 



The long-armed ship’s boom 


load two or three holds at one time. 
Hitherto a hoisting engine was necessary 
for each of several shorter armed booms, 
an engineer was required for each of these, 
and the booms were often at rest while 
loads were being stowed properly. One 
man operates the new boom, which can be 
operated continuously because while cargo 
is being stowed in one hold, loads can be 
lowered into others. 

When a ship is being loaded from railroad 
flat cars, switching charges may be re- 
duced by the use of this boom since its long 
arm will reach over the cars^on foiir tracks. 
Spotting of cars on one track next to the 
ship is unnecessary. 

While the ship is at sea, the boom is 
lowered to the deck where it takes up very 
little space, leaving a clear deck lor the 
storage of lumber or other cargo. 
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The Fit That’s 
World Famous 

is yours in a “B.V. D.” 
Union Suit. It is made in an 
unequalled range of sizes to 
assure one just right for 
your build. 

Its patented closed crotch 
— its special webbing con- 
struction at shoulder and 
encircling waist— its shaped 
lines and characteristic 
tailoring — guarantee un- 
equalled ease and play. 

From the creation of “B.V. D.” 
Nainsook in our own mills, to 
the completion of the last lock- 
stitched seam, exclusive quality is 
builtintoaU“B.V. D.” garments. 

For coolness, comfort and long wear 
insist on this Red Woven Label. 
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M«n*aUnion Suit $1.50 

Shirt! aad Drawers the larment 6Sc 

Youths* Union Suit 8Sc 

Shirts, Drawers, Shorts, Men's and Youths* Union 
Suits obtainable in fancy macerlala at various prices. 
Children's Reinforced Taped Waist Suits 75c the suit. 

The B. V. D. Company, Inc., N. Y. 
Sole Malcers V. D.'* Underwear 
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Our Choice of Recent Books 


Sir Isaac Newton 

By the History of Science Society 

T he most profound intellect in all history is rightly 
attributed to Newton. Yet when you step back to 
his times and see how utterly poverty-stricken was the 
human race in knowledge of science, and then behold 
what Newton reasoned out virtually without any of 
the aids which modern scientists consider indispensable, 
you are filled with awe and wonderment that such a 
clear headed path to truth could be steered by one lone 
thinker. In this volume Newton is discussed by fore- 
most American scientists, with an appeal to educated 
readers rather than highly trained scholars, as physicist, 
mathematician, chemist, astronomer, philosopher and 
even religious thinker. A work of permanent im- 
portance $5.20 Postpaid 

Matter, Electricity, Energy 

By Prof. Walter Gerlach, Univ. of Tubin$ien 

B y the title, this 420-page work accurately 
suggests its scope — which is a general sweep of 
the newer atomic physics. Serious readers who wish 
to follow up more elementary studies will find this a 
most suitable source of knowledge. The author's state- 
ment that the work should appeal directly to the 
chemist, mineralogist, technical physicist and engineer, 
rather that the professional physicist, seems amply 
justified $6.20 Postpaid 

General Chemistry 

By A. T. Lincoln, Prof. Chemistry, Carleton College 
G. B, Banks, Prof. Physical Science, Niagara Univ. 

T his covers a scope equal to a first year college 
course, based upon the arrangement of the ele- 
ments in the electrochemical series, although the peri- 
odic grouping and order is tied in and nicely associated. 
Practical application is made to problems of home, 
health, agriculture, industry, medicine and national 
defense $3,70 Postpaid 

Elements of Optics 

By Joseph Valasek, Asso. Prof. Physics, Univ. Minnesota 

A SOUND and authoritative discussion of optics that 
preserves a balance between the old and the new in 
this branch of physics; between formal optics, and optics 
considered as including within its scope, spectroscopy, 
quantum theory, atomic physics, et cetera. The book 
includes a concise discussion of the Einstein Theory of 
Relativity $2.16 Postpaid 

Hanging Johnny 

By Myrtle Johnston 

AN amazing first novel from an eighteen year old 
Irish girl which has received the highest encomiums 
in every quarter. It is called a novel of genius. The 
story tells of Ireland in the 'TOs and moves through Its 
scenes with intensity and simplicity.. . $2.15 Postpaid 


A B C of Flight 

By W. Laurence LePage 

H ere will be found a complete elementary exposi- 
tion of the fundamental principles of flight by one 
who has grown up from boyhood experiments with 
models, to a position of responsibility in commercial 
aviation. An exposition for the layman wholly devoid 
of mathematics $1.65 Postpaid 

Aircraft Year Book 

1928 

P UBLISHED by the Aeronautical Chamber of Com- 
merce of America, this book each year is issued to give 
authentic and complete statistics of everything that 
appertains to aeronautics. There is practically no fact 
or record that is not detailed; much even being given 
concerning foreign countries. A most indispensable 
reference $5.25 Postpaid 

Fur Farming for Profit 

By G. G. Ashbrook, U. S. Dept, of Agriculture 

A DISCUSSION of the principles and practices of 
feeding, breeding and handling fur animals to 
produce marketable pelts. Of interest to the general 
reader for its description of the habits and differences 
in the furs of the various animals which can be bred in 
captivity $4.20 Postpaid 

m 

The Harvest of the Years 

By Luther Burbank 
Wilbur Hall 

T he auto and biographic story of the gallant, lovable, 
kindly, shrewd, whimsical genius of bionomy. All 
that is of record concerning his thoughts and reactions, 
observations and philosophies, as well as a most com- 
plete record of his various experiments, is contained 
in this entrancing story of a most useful and busy 
life $4.20 Postpaid 

Yams of a Kentucky Admiral 

By Hugh Rodman, Rear Admiral, U. S. N. 

M ost delightful rambling reminiscences of a full 
life, enjoyed to the full. Prom the ship sailing 
days, Dewey at Manila Bay, the opening of the Panama 
Canal, to Beatty and the North Sea fleet, the stories 
which have kept the Navy chucklijig for years, spin on 
sometimes in modest vein, sometimes of the nature of 
the proverbial fishing yam, but always characteristic 
of a man the Navy delights to honor $6.20 Postpidd 

Black Majesty 

By John W, Vondercook 

T his Ib the life of Henry Christophe, King of H«iti, a 
son of African slaveB who rose to height! never at- 
tained by any other black man. The story is beauti- 
fully written and flows witii a swing and rhytiim seldom 
found in biographies t2.66 Postpaid 
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A Desiitn Is Not a Product 

T he new type of molded inlaid lino- 
leum floor covering which looks like 
vari-colored tiles is familiar to everyone. 
It is made with a press upon which suit- 
able ribs have been placed. This press is 
applied before the linoleum is cured. 

The Armstrong Cork Company, which 
owned the patent for making it, recently 
sued the W. and J. Sloane Manufacturing 
Company for infringement. The defen- 
dant's contention that the patent was in- 
valid was upheld. 

“Molded inlaid linoleum having a vari- 
colored pattern is old in the art," Judge 
Bodine, of the New Jersey^Federal District 
Court, rules. “The novelty, if such there 
be, is in depressing the lines around the 
design. 

“As to the method claims, there seems no 
patentable novelty. A depressed design 
upon leather, wallpaper and countless other 
materials is, of course, obtained by hand 
pressure or machine, when the article upon 
which the design is to be placed is in a some- 
what softened or plastic condition. That 
is all the patentees do. 

“The leather upon which the bookbinder 
has depressed a design is still leather. The 
Florentine and Venetian leather workers, 
for a long time, have understood the design 
advantages obtained by using both color 
and depression to obtain a pleasing result. 
Books bound in Florence or Venice are 
books as much as the humble work of the 
village binder. 

“A difference in design cannot make a 
new product. A new and beautiful design 
is protected as a design, but its applica- 
tion to an old product cannot make a new 
product." 


Patents in Soviet Russia 

F inding it necessary to progress that 
inventors be encouraged, the Union of 
Russian Soviet Republics have b^n 
operating a patent system with increasing 
success for more than three years. The 
patent laws are patterned largely after 
those of Germany, with which country the 
Soviet Union has a special patent agree- 
ment. Russia does not belong to the Inter- 
national Patent Convention. 

Patents are issued to foreigners the same 
as to Soviet citizens; they also may be 
granted to corporations when it is difficult 
to determine the work of individual in- 
ventors in industrial organizations. The 
term of a patent is 15 years and there is no 
filing fee. Taxes are paid only after the 
invention has been exploited. After five 
years the inventor must show that he is 
working his patent; otherwise he may be 
obliged to license other persons to work it. 
The inventor may lose his patent if it is 
proved that he is using it only as a means of 
keeping the invention out of general use. 

In the last three years 22,023 patents 
were toued by the Russian Patent Office. 
Of this number 3988 were filed by foreigners. 
Germans applied for 2666 of these, Ameri- 
cans lor 245| Englishmen for 210, Dutch* 


men for 170, Swedes for 137 and Austrians 
for 109. 

In the same periSd of time 3876 applica- 
tions for registration of trademarks were 
received. Of these 1779, including 891 of 
foreign origin, were registered. 

The Original Vacuum Gleaner 

ADVERTISING has so accustomed us 
to various names in association with 
universally used inventions, that the names 
of the real originators often are unknown 
to us. Who invented canned vegetables, 
the electric flat iron, or safety pins? It 
would be interesting to know. 

Take the vacuum cleaner, for example. 
Did you know it goes back to 1869? 'The 
earliest patent we have been able to locate 
was issued in June of that year to Ives W. 
McGaffey, of Chicago. The term “vacuum 
cleaner" had not yet been devised and the 



“Dust and dirt in dwelling houses is 
a source of great annoyance to all 
good housekeepers," said the Inven- 
tor in his patent application 

inventor called his device an “improved 
sweeping-machine." In his patent specifica- 
tion, McGaffey explained it as follows: 

“The accumulation of dust and dirt in 
dwelling-houses is a source of great an- 
noyance to all good housekeepers, a large 
portion of the dust being so- light that the 
ordinary process of sweeping sends it flying 
into the air, so that it is difficult to control 
or expel it from the room. The use of a 
broom or brush on carpets is objectionable, 
for it wears off the lint and fiber in fine 
particles, and creates a cloudy dust, while 


the heavier particles are brushed down into 
the carpet. 

“To obviate these difficulties is the object 
of my invention, the nature of which con- 
sists in the employment of a strong current 
of air, produced by mechanism, and so con- 
trolled as to take up the dust and dirt, and 
carry the fine particles into a porous air- 
chamber, so constructed as to allow the air 
to escape, while the dust is retained." 

A grooved wheel or pulley was fixed on 
the handle near the end. This was turned 
by hand, a rope turning a smaller pulley on 
the end of a fan shaft. The air to supply 
the fan-blast was admitted through a 
passage which widened out at its front 
and tapered down, so as to receive the air 
in a broad thin sheet. The dirt was 
caught in a cotton bag very much like 
those on the machines in use today. 


Cuckoo Trademarks 

S OMETIMES a manufacturer will adopt 
a particular trademark because he 
hopes to cash in on the good will built 
up by another manufacturer who uses a 
similar trademark. Such a manufacturer 
is likened, by Judge Hutcheson, of the 
Federal Court for the Southern District 
of Texas, to the cuckoo bird, whose well- 
known idiosyncrasy it is to lay its eggs 
in some other bird’s nest. 

The judge’s remarks are elicited in his 
decision enjoining the Listerated Company 
from using the trademark “Listerated" 
on hair tonics and dandruff remedies. 
Action was brought by the Lambert 
Pharmacal Company, which has been using 
the trademark “Listerine" since 1881. 
The originator of the Listerated product 
said ho adopted the trademark because 
he saw the word on chewing gum. A 
druggist had told him that “he had better 
put some Listerine in his preparation or 
Lambert would get him," and that there- 
after he put some Listerine in his product. 

“In addition to the views expressed 
that the use of the word ‘Listerated’ is a 
technical, statutory trademark infringe- 
ment," says Judge Hutcheson, “I think 
the evidence amply sustains plaintiff’s 
contention of unfair competition, and that 
only a blind man can fail to see that de- 
fendant has deliberately set out to pirate 
plaintiff’s reputation and its name; to 
reap where it has not sown, and like the 
cuckoo, to lay its eggs in the nest of 
another bird. 

“With the entire field of unappropriated 
names open to it, it selected the name 
’Listerated’ because it knew that the very 
word carried with it a suggestion of pro- 
phylactic cleanliness, and that this sug- 
gestion had been created for the word by 
plaintiff’s advertising. Such a practice 
cannot be too vigorously condemned. 

’’Plaintiff insists, and I agree with 
plaintiff, that defendant’s tonsorial infant, 
conceived as it was in business iniquity, 
cannot be cleansed of its original sin by 
the simple device of sprinkling over each 
bottle of it, ten drops of Listerine, pro- 
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phylactic and cleansing as they are, , but 
that what is needed here is a true re- 
generation, with a new christening under 
a new name/' 


“Inventions Wanted” 

M en who would be inventors frequently 
write to us asking what to invent. 
They are inventive, they tell us, and if only 
someone would tell them what to originate 
they would set to work and originate it. 
From time to time lists of inventions wanted 
appear. The best known of these is 
“Wiat'a Wanted," assembled by the 
British Institute of Pantentees. A few of 
the items listed will give an idea of the na- 
ture of all of them: 

A motor engine which does not need 
de- carbonizing. 

A silent lawn mower. 

An invention that will transmit the 
words spoken into a receiver to a type- 
writer, which will automatically re- 
produce. 

A sign-writer's brush which can be 
loaded with a fair amount of paint to 
save dipping in pots for almost every 
stroke taken. 

A means of producing electrical 
energy in reasonable quantities other 
than by mechanical motion. 

A photographic negative which can 
be developed in daylight. 

Something to prevent fluff under 
beds. 

A bath-room bolt which can be 
bolted from the inside but which, in 
the case of emergency, could be quickly 
released by pressing a button at the 
bath, at the same time ringing an emer- 
gency bell. 

An unpuncturable pneumatic tire. 

A magazine hammer which will sup- 
ply a nail every time the hammer head 
18 struck on the job and drive the nail 
with one blow and with the use of one 
hand only. 

The transmission of speech by light. 
An onion peeler which will do away 
with the watering of the eyes of the per- 
son peeling the onion. 

Some of the things called for already are 
in use. Even so, of what use are such lists? 
The originator, Sir William Bull, believes 
they are largely inspirational. "Many dis- 
coveries," he reminds us, "were made dur- 
ing the long medieval and apparently (I 
say, apparently) hopeless search for the 
Philosopher’s Stone." 

Our observation has been that a definite 
economic need is at the bottom of every 
successful invention. There often is more 
ingenuity required, we believe, in finding 
exactly what to invent than there is in ac- 
tually making the invention. 


One Form of Protection Only 

W HEN a man originates a new design or 
device he sometimes has a choice of 
methods of protection. For example, it is 
possible that the same emblem could be 
protected as a commercial print, a label, a 
design, or a trademark. Having chosen 
which form of monopoly he desires, how- 
ever, the owner cannot later elect another 
form so as to give hie monopoly a longer 
life. 

This principle is well illustrated in the 
recent application of Ernest Blood for a de- 
sign patent for a hosiery ticket. The ap- 
lication was rejected on the ground that 
previously he had registered the same de- 
sign as a label. In upholding the decision of 


the Examiner, the Commissioner of Patents 
declares: 

"There is no difference in contemplation 
of law between the la^l-design and that 
involved in this proceeding; the design in 
each case is the same. The design is not 
entitled to double registration, once as a 
label-design and again as a design for a 
hosiery ticket. Such a course would re- 
sult for all practical purposes in an ex- 
tension of the design monopoly. 

“The applicant was entitled to apply for 
a patent for the design as a hosiery label, or 
he might complete the label and register 
the design, so completed, as a label. He 
could not do both. He elected to pursue 
the latter course, and has obtained the 
protection thereby assured to him, and he 
is bound by that election." 


In Praise of Research 

W E hear much of the immense amount 
of research work done by great 
manufacturing corporations. The ques- 
tion arises: Who pays for it? How and 
why the ultimate consumer hears the cost 
was explained recently by Albert K. Davis, 
vice-president of the General Electric Com- 
pany in charge of its patents. In a formal 
statement to the United States Senate 
Committee on Patents he said in part: 

"One of the greatest l)enefit8 of the 
patent system is that it makes possible 
the development and commercial intro- 
duction of inventions. A striking illus- 
tration is the Curtis steam turbine, which 


is today developing a large part of the elec- 
tric energy used in this country at a great 
saving in fuel. 

"B^ore Charles G. Curtis brought this 
matter to us he had, I am informed, been 
obliged to spend large suips of money in 
experiment and development. We took 
it up and worked on it for years, and be- 
fore we had received avtlollar of profit we 
had invested in it over 8,000,000 dollars, 
which was a very substantial part of the 
capital of the company in those days. 

"The only way we could get this money 
back was by adding a 'development 
charge' to the cost of the turbines, which 
we thereafter built, until that 3,000,000 
dollars was liquidated. If it were not for 
the patent system our competitors could 
have copied our turbines, without spending 
any substantial sums in development, and 
could have undersold us. 

"There are some inventions which can 
be developed and exploited by the tradi- 
tional poor inventor, to whose exertions 
the world, as we all know, owes a great 
deal. But it is becoming more and more 
the case, as the demands of modern civili- 
zation increase, that inventions require 
the expenditure on development of sums 
of money greater than any ordinary in- 
ventor can hope to supply by his unaided 
efforts. 

"If he goes to capitalists to ask them to 
furnish the money for the development, 
the only thing that he has to offer is the 
probable profits from the patent. If he 
goes to a manufacturing company and tries 


Patents Recently Issued 

Classified Advertising 

Advertisements in this iectton listed under proper classifications^ rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum 60, Payments must acetmh 
pany each insertion. 

Official copies of any patents listed in this section at 15c each; state patent number to insure 
receipt of desired patent copy. 


Pertaining to Aeronautics 


Flying Machinb — Of the helicopter type, 
equipped with two oppositely rotating propellers 
mounted as a unit to lift the machine directly 
upward, for a take-off, as well as the usiuil 
propeller for forward movement. Patent 
1666091. W. H. Goyne, lOU 2nd Ave. East, 
Tillamook, Ore. 


Pertaining to Apparel 


Knit Scarf — Wherein the edge at the sides 
and ends, is tightly knit, and the center is of 
loose knitting in imitation of hand knitting. 
Patent 1666819, A. F. Goetz, c/o Morgan 
Knitting Mills, 677 South 10th St., Newark, N. J. 

Slipper — Wherein an ornamental edge is 
provided at' the junction of the sole and upper, 
whereby the stitching used in the sole is pro- 
tected against ordinary wear, l^atent 1667629. 
H. Friedman, 83 84th St., Brooklyn, N. Y. 

Device for Supporting 'Ties— Made of wire 
and acting as a spring, secured on the shirt 
collar stud, for receiving a tie, without any por- 
tion of the device appearing. Patent 1667679. 
J. Houra, c/o C. Chaseevent, 11 Boulevard de 
Magenta, Paris. France. 

Square pou Dbbigning Garment Pattbrnb 
— Which will present usual measurements, and 
in addition designs for both the body and 
sleeves, and the position of construction lines 
on a pattern. Patent 1607646. A. OingaH, 
67 W. 46th St., New York, N. Y. 


Chemical Processes 


Paint — Composed of finely powdered carbide 
sludge, coloring matter and linseed oil, will 
withstand relatively high temperature and may 
be used on wood or metal. Patent 1664841. 
L. M. Wise, 201 Erie St., McKeesport, Pa. 


Designs 


Design for a Holdeir for a Fountain Pen 
or the Like— Patent 74802. H. B. Quain, 882 
No. 16 St., San Jose, Calif. 

Design for a Curtain-Pole End or Similar 
Article— Patent 74781. J. O. Crawford, c/o 
John Kroder & Henry Reubel Co., 107 E. 17th 
St., New York, N. Y. 

Design for a Shoe— Patent 74789. T. J. 
Fite Harris, c/o Franklin Simon & Co., 88th St. 
and 6th Ave., New York, N. Y. 

Design for a Doll— -Patent 74720. G. 
Germany, 1908 Shattuck Ave., Berkeley, Calif. 

Design fo^ a Curtain-Pom^ Ring— Patent 
74721. J. O. Crawford, c/o J. Kroder and H. 
Reubel Co., 107 East 17th St., New York, N. Y. 

Design for a Curtaxn-Poub Bracket—' 
Patent 74722. J. O. Crawford, c/o J. Kroder 
and H. Reubel Co., 107 East I7th St., New York, 
K. Y, 

Design for Lace— Patent 74817. B. A. Ball, 
c/o American Textile Co., Pawtucket, R. I. 

Design for a Signal LAMP^Patotit 74666. 
I. Alexander, 648 East 166 St., New Yorfc N. Y, 
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ta get it to exploit the invention for him, 
the patent again furnishes the only hope 
which the company has of getting its 
money back. 

'T am persuaded that the benefits to the 
public due to this result of our patent 
system are much greater than is generally 
realized.'* 


Altering a Patented Machine 

T O what extent can a manufacturer 
alter a machine? An unusual phase 
of this frequent question arose recently 
in the suit in which Judge Lowell in the 
Massachusetts Federal District Court 
held that the George Close Company did 
not have the right to change a caramel 
wrapping machine which it had purchased 
from the Ideal Wrapping Machine Com- 
pany in order to accommodate larger-sized 
caramels. 

The patent sued on covers a machine 
for wrapping small cubes of candy. It 
wraps 200 caramels a minute, which is 
more than double the output of any 
prior machine. Its two main parts are a 
cutter table and a wrapping wheel. The 
cutter table is a circular disk with knives 
at fixed intervals. The wrapping wheel 
is a vertically revolving disk with pockets 
to receive the severed pieces of candy. 

The particular machines used by the 
George Close Company were guaranteed 
to wrap pieces of candy 1 by 1 by « to % 
inches at the rate of 200 per minute. 
After the company had been selling candy 
for some years, it found that its market 
was seriously interfered with by a piece 
of candy I M by 1 by ? «, which was 
manufactured by the Ideal Caramel 
Company. Application was made to the 
manufacturer of the wrapping machines 
to change them over to wrap candy of the 
larger size, but this the manufacturer 
refused to do. (It developed that two of 
the officers of the machinery company 
had bought a controlling interest in the 
Ideal Caramel Company, which pro- 
ceeded to wrap candy of the larger size.) 
The Close Company had the necessary 
alterations done by a machinist. 

“The rights of a buyer of a patented 
machine have been settled by a long 
line of cases," Judge Lowell finds. “He 
may use it until it wears out, and may 
repair it also; he may not, however, 
rebuild, or, as it is usually called, ‘re- 
construct* the machine. Difficulties arise 
in determining the legal limits between 
repair and reconstruction. The test is 
whether the identity of the machine is 
preserved by the repairs. If they are so 
extensive that the result is a new machine, 
the legal limit has been passed and the 
forbidden realm of reconstruction has been 
invaded. 

“If we test the case at bar by the 
criterion of identity we shall find that the 
machines lost their identity and became 
different machines, as they were so 
reconstructed as to be capable of wrapping 
an entirely different size of candy from 
that which could be wrapped by them 
when in their original condition." 


In Praise of the Patent System 

rpDWIN J. PRINDLE, president of the 
^ New York Patent Law Association, 
recently made an address in which he de- 
clared that in a large measure the tre- 
mendous strides forward which civiliza- 


Dbsion for a Curtain-Pole Bracket or 
Similar Artiolhv— Patent 74864. J. O. Craw- 
ford, c/o John Kroder & Henry Reubel Co., 107 
East 17th St., New York. N. Y. 

Design for a Jewelry Setting — Patent 
74888. F. C. Joseph, 1316 Morris Ave., New 
York, N. Y. 

Design for a Combination Container and 
Picture Frame — Patent 74889. H. A. Krot- 
schmor, 401 No. Leavitt St.. Chicago, III. 

Design for a Book-End or Similar Article 
— Patent 74966. T. S. Woodward, Leetonia, 
Ohio. 

* 

Electrical Devices 

Electrical Dough-Imprinting Machine— 
For the imprinting of dough blanks prior to 
baking, the dough being placed in biscuit sized 
pockets and the dies mechanically brought into 
contact therewith. Patent 1665196. M. Collia, 
166 King St., Charleston, S. C. 

Vacuum Tube — In which a single tube having 
one filament can be used in place of a plurality 
of tubes in a multi-stage radio set. Patent 
1666833. W. A. Rhodes, and D. Bellar, 388 
Central Avo., Brooklyn, N. Y. 

Radiant-Energy Collector for Aerials 
— Star-like elements made from a single piece 
of copper and attached to an ordinary outdoor 
antenna to make the same more responsive to 
electrical vibrations. Patent 1666834. W. A. 
Rhodes, and B. Bankoff, 388 Central Ave., 
Brooklyn, N. Y. 

VACUltM Tube — Capable of use other than 
that of b detector because it is capable of greatly 
amplifying the electrical signal impulses im- 
pressed thereupon. Patent 1666868. A. H. 
Jahn, 3521 Butler St., Pittsburgh, Pa. 

ELBcvrRO magnetic Detfjcting Device — A 
compact apparatus which may be carried around, 
18 highly sensitive, and by which oil lying 
beneath the earth's surface may be accurately 
detected and charted. Patent 1665662. C. E. 
Godkin, R, F. D. No. 1, Box 145, Hayward, 
(^alif. 


Of Interest to Farmers 

Drawbar Shift for Tractors — Which is 
adapted to be manually shifted particularly when 
the tractor is plowing on a hillside and turning 
the furrow down the hill. Patent 1665133. V. 
L. Gibson, Route No. 1, Salem, Oregon 

Boll- Weevil Destroyer ~ A wheeled frame- 
work which is movable along rows of plants, an 
agitator for dislodging insects, and pans of 
destroying liquid for catching insects as they 
fall. Patent 1665960. C. A. Heilmann, 
Skjelskor, Denmark. 

Harrow-Disk Sharpener — And means for 
supporting a harrow disk in frictional contact 
with a grinding element in order that the 
peripheral edge may be sharpened. Patent 
1665954. T. Fox, Spalding, Nebraska. 

Harrow Attachment— Including a pair of 
goosenecks secured to the rear bar of the har- 
row at an angle, and a blade attached thereto 
acting as a scraper. Patent 1666778. J. M. 
Harlan, Dayton, Wash. 

Corn-Hubking Machine— For stripping the 
ears from a row of standing stalks, husking the 
ears, separating the stripped ears and loose husks, 
and dumping each. Patent 1666796, H. V. 
Schuler, Box 891, Spencer, Neb. 

Guard Finger for Mowing Machinbb— 
Which has means for contacting with its sup- 
porting bar and with adjacent guard fingers so 
as to prevent play or slipping and consequent 
breakage of blades. Patent 1667627. E. S. 
Fisher and E. R. Mendrop, Hollandale, Missis- 
sippi. 

Of General Interest 

Portfolio— Or brief case, wherein one or 
more readily accessible pockets are presented for 


tion has taken since the end of the 18th 
century is due to the American patent 
system. He said in part: 

“Because of the increased productability 
which the American inventor has made 
possible, the average American workman 
has an attractive home, electric lights, a 
bath, an automobile, a radio and a vio- 
trola; and he has the leisure to enjoy them, 
and this is so notwithstanding that he has 
to compote with cheap labor abroad. 

“At least two concerns in this country 
spawn automobiles like fish, at the rate of 
several thousands a day, and each more 
complete, automatic, and convenient than 
the beat car that money could buy a few 
years ago, either here or abroad. 

“In a recent article by Examiner W. I. 
Wyman, of the Patent Office, he enumer- 
ated the principal inventions produced by 
Americans in the various single decades 
since the establishment of our patent 
system. In the decade from 1840 to 1850, 
there were produced the reaper; vulcanized 
rubber; the sewing machine; and the tele- 
graph, inventions all of incalculable value. 

“From 1880 to 1890, the inventions of 
the first importance produced by American 
inventors are too numerous to enumerate 
here. I mention only the following: the 
wax phonograph record; the Westinghouse 
quick-acting air brake; the Janney car- 
coupler; the transparent photographic film 
— forerunner of the movie; the recording 
adding machine; the linotype type-bar 
casting machine, which greatly reduced the 
cost of printing; the single-type composing 
machine, setting the individual type them- 
selves; the half-tone process of printing 
pictures in books and newspapers, almost 
universally used; the Tesla split-phase in- 
duction motor; the automatic knot-tying 
harvester — replacing 7 out of 8 men; the 
incandescent light; the transformer; the 
steam turbine; the electric furnace; the 
polyphase electric motor; the cash register; 
the trolley car; and electric welding. 

“Although Americans are all of European 
stock, and therefore are not naturally more 
inventive than Europeans, yet, it is a fact 
that more than two thirds of all the in- 
ventions of primary importance which 
have been made since the establishment of 
our patent system were produced by Ameri- 
can inventors. Of the wonderful develop- 
ment which I have outlined, but a small 
part would have occurred, if it had not been 
for the inducement of the American patent 
system. 

“I, therefore, express my profound belief 
that our patent system has been the pri- 
mary factor in making the United States 
foremost among the nations in agriculture, 
inventing, and manufacturing. While, of 
course, there were other factors, the patent 
system was by far the most potent one. 

“The American patent system is the most 
marvelously effective economic instru- 
mentality ever devised by man. It is pro- 
ducing inventions at such a rate that we 
more than half expect to see an announce- 
ment of a new invention every time we 
open our morning paper. 

“We, therefore, who are engaged in its 
administration, may feel that we are tak- 
ing part in one of the most vitally important 
activities of our political economy, and 
may derive corresponding inspiration and 
satisfaction from our work. 

“And because that instrumentality has 
such wonderful results, let us lawyers guard 
it from any experiments with changes in its 
principles, and confine attempts to improve 
it to matters of simplification of procedure." 
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holding folders, capable of ready removal, and 
with means for preventing disconnection. Pat- 
ent 1668885. L. Dansiger, 42 West Broadway, 
New York, N. Y. 

Water Silencer — Readily assembled or 
taken apart, can be attached to any ordinary 
faucet and will silence and filter the flow of water 
and prevent splashing. Patent 1668882. S. B. 
Merkel and E. Dobrowsky, 168 W. 96 St., 
New York, N. Y. 

Brewing Utensil— For brewing such bever- 
ages as tea, coffee or the like, with means for 
suspending the substance to be brewed either 
immersed or above the water. Patent 1664226. 
A. E. Silver, 8504 76th St., Woodhaven, N. Y. 

Chimney Cap — A cap or cowl, whereby the 
interior of the chimney is protected against rain 
fi wrf foreign matter by inclined deflecting mem- 
bers which cause a draught. Patent 1664815. 
R. P. Orr, 1091 Parkwood Blvd., Schenectady, 
N. Y. 

Compact Folder and Ejector— For vanity 
cases, wherein a manually actuated ejecting 
spring is utilized to produce a movement of the 
compact when the catches have been released. 
Patent 1664301. W. G. Kendall, 118 Market 
St., Newark, N. J. 

Chair — A non-folding sheet metal chair so 
constructed that a number may be piled, or 
nestled, in direct vertical juxtaposition for 
storage purposes. Patent 1664866. L. DeHart, 
176 Russell St., Brooklyn, N. Y. 

Smokers' Stand — Associated with an ash 
tray, for supporting cigarettes, matches or other 
analogous packed articles, disposed in tiers and 
different planes to facilitate their removal. 
Patent 1668601. A. Kappenberg, 4080 7th St., 
Bayside, L. I., N. Y. 

Non-Rbpillable Carton— For radio tubes or 
analogous articles, which protects the tube, and 
admits the testing of the contents without re- 
moval of the carton seal. Patent 1664860. A. 
R. Cappiello, 96 East Mosholu Parkway, New 
York, N. Y. 

Partitioning Device — Capable of a wide 
range of adjustment so as to provide partitions 
or compartments in a drawer or other receptacle 
just the size or shape desired. Patent 1664466. 
F. A. Purchas, McGraw, N. Y. 

GASOLINB-STORAOH-TAf^ FILTER— For SUb- 
surface gasoline tanks, which when coordinated, 
will make it possible to remove the discharge 
pipe without digging up or disturbing the sur- 
rounding ground. Patent 1666106. A. P. 
Moran, 189 Main St., Ridgefield Park, N. J. 

Candy Box — Simulating a log cabin, with lock 
controlling means for the roof, or lid, and means 
for starting and stopping a musical box hidden 
from view. Patent 1664464. F. A. Purchas, 
McGraw, N. Y. 

Process op Making Doughnuts and Other 
Food Products— Wherein dough with a suitable 
amount of shortening is squeezed through a 
compressible container into a mold, wherein the 
cooking the shortening forms a thin crust. Patent 
1663719. J. Morley, 2706 West View Drive, 
Los Angeles, Calif. 

Comb— In which is formed a groove at the 
base of the teeth for an absorbent cord, the cord 
absorbs moisture in drying the hair, and is re- 
movable to provide a self-cleaning comb. Patent 
1666184. H. H. Hutchings, 220 W. 42nd St., 
New York, N. Y. 

Cable Gtiard-^Fot use on highways or 
bridges, wherein the cable is so supported that it 
will prevent vehicles from striking the posU, 
thereby avoiding danger. Patent 1664821. I. £. 
Quiet, c/o Highways Dept., Warren, Tenn. 

Safety-Razor Hanger— For supporting the 
Vazor, carrying new blades in such manner that 
they are easy of access, and providing a receptacle 
for used blades. Patent 1668876* R* Doner, 808 
Segur Ave., Toledo, Ohio. 

Jblly-Bao Holder— Including two telescop- 
ing rings, between which the marginal section of 
a bag may be clamped, and suspended tbers- 
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from, and means for supporting the rings. 
Patent 1664668. C. P. Blazer, Sutico, Wash. 

Posting Tray— Designed for securely hold- 
ing a plurality of ledger sheets in adjustable and 
separable vertical position to facilitate reference 
thereto, and posting thereon. Patent 1668198. 
C. B. Harrison, 484 So. San Pedro St., Los 
Angeles, Calif. 

Mud-Laden Fluid for Oil and Gab Wkllb 
— Comprising finely ground iron filings, borings 
and scale, by which the flow of gas, oil or water 
can be controlled and the sealing up of well 
sides effected. Patent 1663492. L. Chamber- 
lain, 2660 East 9th St., Los Angeles, Calif. 

Jewelry Case — So constructed that when 
closed the articles will lie flat, and when opened 
the articles will be moved to an inclined position 
for display, without removal. Patent 1666001. 
T. Catala, Hudson Terrace, Englewood Cliff, 
N. J. 

Cooking, Freezing and Storing Recteptaclb 
— Which provides a dead air, or vacuum, space 
in the walls and cover, whereby approximately 
the same temperature may be maintained for a 
protracted p^od. Patent 1666012. C. S. 
Humphrey, c/o Manhattan Can Co., 882 8rd 
Ave., Brooklyn, N. Y. 

Egg Holder — ^For transporting eggs, stainped 
from a single piece of pasteboard, and provided 
with means for supporting the egg at the center 
as well as top and bottom. Patent 1665420. E. 
E. Pinkerton, 4428 Hermitage Ave., Chicago, 
III. 

Article Cabinet — Or rack, for the convenient 
housing and storage of umbrellas, overshoes, or 
the like, whereby drainage water is collected 
while the articles are drying. Patent 1665986. 
S. R. Side, c/o Rubin 1616 64th St., Brooklyn, 
N. Y. 

Shade-Cord Holder— In the nature of a 
button, which permits coupling engagement of a 
shade cord with the shade without knotting or 
tying the cord. Patent 1665953. W. J. Foster, 
2640 Boulevard,' Jersey City, N. J. 

Metal Base for Timber Poles— A csylin- 
drical metal sleeve which fits tightly around the 
pole below ground to prevent decay, and ex- 
tends sufficiently above to protect from grass 
fires. Patent 1666996. A. J. Wiley, Hydraulic 
Engineer, Boise, Idaho. 

Window Cleaner — In which two telescopic 
sections, with cleatdng heads are spring pressed 
against fabric pads, for simultaneously cleaning 
the opposite sides of a window pane. Patent 
1666060. K. Horihata, c/o M. C. Kauffman. 
911 Park Ave., New York, N. Y. 

Tellers’ Cage — For banks, by which a teller 
is enabled to receive and deliver moneys from 
his window by a rotatable table thus minimizing 
injury and possible theft. Patent 1668681. E. 
E. Cronenweth, 721 East Broadway, Glendale, 
Calif. 

Window Cleaner — ^A forked frame which 
supports and clamps cloth-holding elements to 
the inner and outer surfaces of a pane, for 
simultaneously cleaning both surfaces. Patent 
1666782. J. J. Kilbride, cor. Mountain & Mon- 
tague Aves, Scotch Plains, N. J. 

Flatiron — Which is co-extensive in length 
with the width of the ironing board, and may be 
readily pushed forward onto the piece being 
ironed, without directly lifting the iron. Patent 
1665296. E. D. Campbell, 675 19th Ave., San 
Francisco, Calif. 


Hardware and Tools 


Combination Washing Tool and Swan- 
Adapted for cleaning the flow surface of a well of 
drill cuttings, mud, paraffine or other sediment 
which would retard the production of the olL 
Patent 1664288. A. Boynton, 1800 San Pedro 
Ave., San Antonio, Texas. 

Dividers — So eonstroeted that a full length 
pencil or a small stub wlU be securely retained in 
position, and may be nqildly adjusted with one 
hand. Patent 1668868, J. L« O'Connor, 1 
Dermott Court, Portland. Maine. 
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Casino Spear— F or pulling casing or pipe 
from wells, which cannot become jammed in 
operation, may be released and re-engaged with- 
out drawing the tool to the surface. Patent 
1664868. W. H. Harvey, Water Valley, Mis- 
sissippi. 

Wrench— In which the movable jaw, instead 
of reaching around the shank is secured to one 
face thereof, which allows of greater freedom in 
shaping the shank. Patent 1668920. A. W. 
Peterson, 1583 E. 74th St., Chicago, 111. 

Pipe Coupung — Which facilitates the con- 
necting of well casing sections, firmly holding 
the sections at the joints against longitudinal and 
internal as well as external stresses. Patent 
1668702. W. D. Himes, 4109 So. Main St., 
Los Angeles, Calif. 

Wrei^oh — W hich may be quickly adjusted 
by loosening a wing nut, sliding the jaw, and 
setting the wing nut, when set the wrench will 
not slip. Patent 1666879. V. Barton, Cadillac, 
Mich. 

Belt-Applying Tool — Whereby one person is 
enabled with its aid to engage a heavy belt with 
a pulley, at high tension, the tool is readily ad- 
justable. Patent 1666789. G. W. Pobanz, c/o 
Davis & Taylor, Attys, Genesco, III. 

Combined Bolt and Nut Lock— Having a 
locking member adapted to seat within grooves 
on the bolt and nut, whereby they may be 
locked without loosening by vibration. Patent 
1666608. F. LJSarazin, Route 1, Dubuque, Iowa. 

Nail Setter — For holding a number of nails, 
adapted to be manipulated by one hand for 
setting, while the other hand is free to drive 
the nails with a hammer. Patent 1666669. E. 
F. Malouf, 826 “D” St., Marysville, Calif. 


Heating and .Lighting 


Melting Pot — For melting linotype metals, 
from which the dross can be readily discharged 
from the pot, and collected without polluting 
the surrounding atmosphere with poison. 
Patent 1664779. L. W. Jones, X08 West Ist 
St., Los Angeles, Calif. 

Fluid-Fuel Furnace — Having both oil and 
gas burners, and means for controlling the fuel 
supply BO that the oil and gas burners can be 
used together or separately. Patent 1663718. 
H. V. Leahy, c/o Leahy Mfg. Co., 1804 East 8th 
St., Los Angelos, Calif. 

Air Circulating and Heating Apparatus— 
Which may be employed in cold weather as a 
heater, and in warm weather for circulating the 
air in a room to cool the same. Patent 1666816. 
P. R. Falk, 80 Gay St, Elmhurst, N. Y. 


Machines and Mechanical J[)evice8 


Washer-Setting Machine — For automat- 
ically and simultaneously setting an entire 
series of washers on the pegs in a rubber heel 
mold, for encircling the nail holes. Patent 
1664846. M. G. Biertone, 76 Hazel St, Glen 
Cove, L. I., N. Y. 

Plate VALVB^^Which is rotatably supported* 
and on which relatively little wear take 
place on the contacting surfaces, easily opened 
or closed against relatively high pressure. 
Patent 1664306. W. A. Milam, Box 66, Sey- 
mour, Texas. 

Excavating Bucket— Wherein reeving of 
the closing cable is simplified, the entire organiza- 
tion compact, and a diminished height makes it 
possible to work in close quarters. Patent 
1664859. A. Grout, c/o Warner A Su&ivan, 
Sault Savings Bank BMg., Sault Ste. Marie, 
Mich. 

Process for the Manufacture of a 

CBLLULOBg PRObUCT HAVING THE APPEARANCE 
OF Wool— W hich consist in producdng qellutose 
filaments by mechanically dewing A sohttkMi el 
oelliiloee through a ebag^tlng bath until tbeir 
molecular stability Is aesured ill undulated tern* 
Patent 1664819. A. PeSeritti e/o C. 8 

Boulevard de Straabeurg, Paris, Frahee, 
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Pump Jack — Which is so constructed and or- 
fanized as to impart to the polish rod of the 
pump a true rectilinear movement. Patent 
16^864. W. G. and K. R. Jensen, 117 No. Oak 
St., Nowata, Okla. 

Apparatus for Sbaling PACKAOES—Which 
thoroughly cements the entire surface of all 
open flaps on a carton, and in a single operation 
seals both the outer and inner wrappings. Patent 
1662S41. H. Schwarz, 426 Brannon St., San 
Francisco, Calif. 

Variablb-Spebd Pulley — Including a pair 
of pulleys of radially adjustable segments, and 
BO constructed that the contraction of diameter 
of one automatically effects the expansion of the 
other. Patent 1668414. A. H. Mize, c/o Leslie 
N. flood Union Bleachery, Greenville, S. C. 

Cutting or Slictng Machines— Especially 
adapted to produce battery separators from 
small blocks or waste lumber, also for producing 
sheet-like veneer stock as used in the construc- 
tion of berry baskets. Patent 1665131. E. R. 
Ferrari, Box 46, North Bend, Oregon. 

Oil Grate and Seat — Adapted for use in 
hydraulic oil presses, wherein the oil channels 
may be increased in size and easily cleaned with- 
out removing the seat or other parts. Patent 
1665128. W. A. Wilhelm, 2819 Wilbarger St.. 
Vernon, Texas. 

FIjOW Meter- -Comprising a multiple-bladed 
low pitched screw, connected to a shaft acting 
directly on a recording mechanism for accurately 
measuring the rate of flow of a stream. Patent 
1665141. C. P. Ma 3 ^r, 420 Westfield Ave., 
Elizabeth. N. J. 

Casing Elevator — For handling oil well cas- 
ings. a hingedly connected collar securely en- 
circling and gripping the casing eliminating 
twisting, slipping or other injury in the eleva- 
tion. Patent 1664461. G. A. Montgomery. 
Box 2293, Dallas, Texas. 

Vending Machine— For wrapped candy rolls, 
cigars, or other analogous articles, the machine 
being operable by depositing a coin, and the 
merchandise vended one at a time. Patent 
1665989. W. P. Smith, 292 Park Ave., Newark. 
N. J. 

Sand-Tester Pumps — Adapted to be re- 
ciprocated in an oil well to remove oil sands for 
testing, thus eliminating the practice pipe setting 
and bailing. Patent 1665967. G. F. LeBus, 
c/o LeBus Rotary Tool Works, Electra, Texas. 

Perforated Casing— For oil wells, con- 
structed to allow the ready influx of oil from the 
oil sands, yet protect the casing against the wear- 
ing action of the sand. Patent 1664734, D. N. 
Brundy, 1708 No. Raymond, Pasadena, Calif. 

Casting Machine — Which affords facilities 
for subjecting molten metal to pressure, and at 
the same time causes an air suction before and 
during the pressure. Patent 1666843. F. N. 
Brown. Jr., 407 Mills Bldg., El Paso, Texas. 

Derrick — Having a novel form of gudgeon 
for the lower end of the mast, and also coor- 
dinating means to gidde the hoist cable at the 
mast top. Patent 1666867. F. Hunt, 941 East 
166th St., New York, N. Y. 


Medical Devices 


Stress Breakers — A coupling device which 
connects a tooth engaging member with the 
aitiflcial denture and compensates for the nat- 
ural movement by a ball and socket connection. 
Patent 1665976. N. A. Oscher, 274 Livingston 
St., Brooklsm, N* Y, 


Musical Devices 


Bridge for Piano Action— Of such character 
and design as to permit one to substitute it for 
the ordinary bridle, should the latter become 
broken, with accuracy and ease. Patent 
1668688. H. E. Chute, 8401 South Flower St., 
lias Angeles, Calif. 
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Prime Movers and Their Accessories 


Carburetor— Capable of not only forming 
an economical combustible mixture with air and 
gasoline, but wherein the heavier fuels may be 
employed with equal advantages. Patent 
1668724. C. E. Palmer, o/o W. E. Barnhart, 611 
Lyon Bldg., Seattle, Wash. 

Transmission for Shafi's — In which no gears 
are employed, which is noiseless, and will not 
require any oil for lubrication except the oil 
required for the shaft bearings. Patent 1664349. 
G. A. Burrow, c/o M. p. Gray, 1227 Riverside 
Ave. West, Spokane, Wash. 

Internal Combustion Engine — In which 
each cylinder has a single port and means for 
automatically connecting the single port of each 
cylinder successively with the intake and ex- 
haust. Patent 1665421. G. H. Rooso, 1228 
N. Court St., Carrole, La. 


Railways and Their Accessories 


Compartment Conveyance Construction — 
Providing within the width and height limits of a 
standard car, a plurality of readily accessible 
compartments, affording separate seating, sleep- 
ing, and lavatory accommodations. Patent 
1664294. E. Gugler, 101 Park Ave., New York, 
N. Y. 

Speed-Controlling Device for Railway 
and Tramway Trains — So constructed as to 
automatically modify the braking action when 
the pressure of the compressed air of the brakes 
is inferior to the normal pressure. Patent 
1665112. E. Rodolausse, c/o C. Chassevent, 11 
Boulevard de Magenta, Paris, France. 

Air-Brake Valve For a street car or like 
vehicle having an engineers’ valve at opposite 
ends and a single line connecting the valves and 
the associated brake cylinder. I’atent 1665586. 
S. J. Evans, Box 624, Princeton, W. Va. 

Triple Valve — Particularly adapted for air 
brake systems, whereby the auxiliary reservoir 
is recharged without producing a brake release, 
whereby prolonged brake application can bo 
effected when required. Patent 1663837. H. 
Hansen, Box 1262, Bisbee, Arizona. 

Tank-Cleaning Apparatus— For mixing a 
cleaning fluid with a heating fluid and then 
forcibly circulating the heated mixture against 
the inner walls of the tank car. Patent 1666015. 
G. W. Land, 4016 Olivo St., Vancouver, Wash. 


Pertaining to Recreation 


Combined Protective and Signaling De- 
vice — For use by baseball umpires adjacent 
the home plate, whereby signals incident to the 
playing of the game may be disposed from a 
protected position. Patent 1668358. J. G. 
Stephenson, Box 682, Celina, Tex. 

Baseball Game Apparatus — Comprising a 
game board having a surface representing a 
baseball field, even to the extent of providing 
ball pitching and ball batting devices. Patent 
1662817. G. R. Livingston, 1336 Maple St., 
Santa Monica, Calif. 

Punching Bag — In which the bag structure 
is carried by a base structure capable of being 
shifted from place to place, while continually 
in condition for use. Patent 1665969. D. Mc- 
Namara, 144 E. 17th St., New York, N. Y. 


Pertaining to Vehicles 


Signal — In the form of a figure of transparent 
material, lighted by an electric bulb, from the 
inside, and adapted for connection to an auto- 
mobile radiator cap. Patent 1666008. F. M. 
Crystler, 240 Hainbrook St., Belding, Mich. 

Tire Boot— An internal blow out patch* 
wbiob after being secured will remain affixed to 
the tire walls regardless of the beat and ex- 
pansion of the tire. Patent 1666009. M. 0. 
Haney, tola, Kansas. 
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Headlight — Particularly adapted for use in 
connection with motor vehicles, for preventing 
'’glaring" or upward reflections, the ra 3 r 8 ex- 
tending along parallel lines, without loss of light. 
Patent 1662322. B. E. Melton, c/o Morrison- 
Knudson Co., 1009 Continental Bank Bldg., 
Salt Lake City, Utah. 

Shoe Cleaner — Especially adapted for auto- 
mobiles, the scraper being spaced from the edge 
of the running board, while the bristles are ar- 
ranged above, in a protected casing. Patent 
1668972. C. Bruderlein, 9529 106 St., Wood- 
haven, L. I., N. Y. 

Wheel Rim — Of simple elements, adapted to 
be assembled on a wheel or demounted with ease, 
when assembled will possess strength an^ 
rigidity. Patent 1666092. T. L, Oreewood, 
North East Harbor, Nova Scotia, Canada. 

Direction Indicator — Which is electrically 
controlled, and operated by hand, to indicate 
to persons approaching or following the auto- 
mobile when a turn or stop is to be made. 
Patent 1668971. J. D. Brower, Jr., Box 8, Nil! 
Valley, Calif. 

Tire Carrier — Having a lonjutudinally ex- 
tensible and contractile supporting arm, and 
reliable and conveniently operable means for 
adjusting the length, and positively locking the 
arm. Patent 1666647. E. A. Walters, 560 So. 
Hazelwood Ave., Youngstown, O. 

Direction Signal — Positioned to display 
signals at opposite ends so that motorists or 
pedestrians from the front or rear will be ap- 
apprised of the driver’s intended movement. 
Patent 1664810. R. C. Forbell, 678 Matio St.. 
Lob Angeles, Calif. 

Direction Signal — Movable at the side of 
the vehicle to indicate right or left turns, con- 
trolled by the steering wheel, and returned to 
normal after turning the comer. Patent 1663859. 
D. W. Pratt, 1904 Eleventh St., Santa Monica, 
Calif. 

Attachment for Bumpers— Which operates 
in the event of a collison to shield the bumper 
against direct contact, prevents marring the 
surface, and cushions the shock. Patent 1665780. 
H. Hamburger, 943 Main St., Santa Paula, Cal. 

Tiltable and Dirigible Headlight — So 
constructed that the beam of light may be 
thrown downward, and manually operated from 
the steering gear, when approaching another 
vehicle, yet rigidly supported. Patent 1666866. 
T. C. Holliday, 309 Edwards Hotel Bldg., 
Jackson, Mississippi. 

Wheel Tightener — Which affords facilities 
for using a relatively small force to exert a re- 
latively great pressure, to firmly secure a portion 
of the wheel felly to the associated spoke. Patent 
1666829. J. Olson, cor. 7th & "D" Sts., Lewiston, 
Idaho. 

Lock— Which may be readily applied to a 
conventional motor vehicle to engage and hold 
the control levers, to preclude the unauthorized 
use of the car. Patent 1666786. O. A. May, 319 
W. Gold Ave., Albuquerque, N. M. 

Radiator Ornament— In the form of a minia- 
ture airplane, which rises and falls according to 
the’air current induced by the movement of the 
vehicle. Patent 1666806. N. L. Wright, 47 
So. 12th Ave., Mt. Vernon, N. Y. 

Pneumatic-Tire — Which may be readily 
applied to the wheels, and will give an audible 
warning when the pressure within the tire has 
decreased beyond a definite amount. Patent 
1666155. L. H. Unglesby, Box 274, Baton 
Rouge, La. 

Automobile Headlight — A non-glare lamp, 
which uses two sources of light, each focused at 
different portions of the road, illuminating far 
in advance and relatively near. Patent 1666161. 
R, B. Stiert, Box 164, Kingman, Kansas. 

Spring Steel Tire— Which is free from blow 
outs, the steel portion lasting permanently, and 
the rubber tread being removable, permitting 
new treads to replace old ones. Patent 1666878, 
F. S. Feldheim, 1684 Wilder St., Evanston, HL 
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T hat wavering line on the cost chart that 
should travel Southeast, but so often takes a 
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These are the oil companies 
which mix and sell 

ETHYL GASOUNE 

the motor fuel that knocks out that ^^knock ” 

and gives high compression performance 


I Compa 
American Bthyl 
Anglo-American Oil Co., Ltd. 

Pratt*s Ethyl Petrol 
Ashland Refining Company 
Red Pepper Better Ethyl 
Associated Oil Company 
Associated Ethyl 
Atlantic Refining Company 
Atlantic Ethyl 
Beacon Oil Company 
Colonial Ethyl 
Continental Oil Company 
Conoco Ethyl 

Crystal Oil Refining Corp. 

Crystal Ethyl 
Empire Oil Wprks 
Empire Ethyl 

Humble Oil & Refining Co. 

Humble Ethyl 
Imperial Oil, Limited 
Imperial Ethyl 
Johnson Oil Refining Co. 
Johnson Bthyl 

Kendall Refining Company 
Kendall Ethyl 
Liberty Oil Company, Ltd. 

Liberty Pep Ethyl 
Louisiana Oil Refining Corp. 
Loreco Ethyl 

Mexican Petroleum Corp. 
Pan-Am Ethyl 

A. D. Miller Sons* Company 
Miller^s Ethyl 

Pan American Petroleum Co, 
Pan^Am Ethyl 


Pennsylvania Refining Co. 

Penreco Ethyl 
Pennzoil Company 
Pennzoil Ethyl 
Refiners Oil Company 
Refiners Ethyl 
Root Refineries, Inc. 

Red Chief Ethyl 
Solar Refining Company 
Solar Ethyl 

Spears Be Riddle Company 
Fleet Wing Ethyl 
Standard Oil Co. (Indiana) 

Red Crown Ethyl 
Standard Oil Co. (Kentucky) 
Crown Ethyl 

Standard Oil Co. of Louisiana 
Standard Ethyl 
Standard Oil Co. (Nebraska) 
Red Crown Ethyl 
Standard Oil Co. (New Jersey) 
Standard Ethyl 
Standard Oil Co. (Ohio) 

Red Crown Ethyl 
Sterling Oil Company 
Sterling Ethyl 

Texas Pacific Coal & Oil Co. 
T.^P Ethyl 

Tide Water Oil Company 
Tydol Ethyl 

Union Oil Co. of California 
Union Ethyl 

Walburn Petroleum Co., Inc. 
Walbum Ethyl 

Wavcrly Oil Works Company 
Waverly Ethyl 






In addition theve uve hundveds of tosoUcts 


ETHYL is in good company 

are these companies mixing ETHYL with 
\di(ieit aireidy good gasolines? To enable you as a 
' .'^o|f'<Winer td get maximum efficiency from what- 
you may be driving. 

: STIiyL pASOLINB CORPORATION 
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CROWDED DAYS The jangle of telephones* 
• sea of papers on your desk, a stampede of 
interruptions and the day is over before 
you’ve acrompUshed all you intended to Night 
after night you go home really tired —with nerves 
perhaps a bit on edge. Then your Gillette Blade 
has a double job to do in the morning — but it 
must give you the same easy comfort that you 
get on more ieuurely days. 
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RESTLESS NIGHTS Three A. M. tours of the 
house with a wakeful child never soothed any* 
one’s tired nerves. A few short hours of sleep 
when you want about ten of them — and the 
alarm brings you face to face with your rasor. 
Then — comfort 1 The smooth, steady, unchang- 
ing comfort that’s a family characteristic of all 
Gillette Blades t 
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nerves 
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HECTIC MOBNINGS A triSe unitudy— mo 
the brightest dawn lookagray. But in your raaor 
is a fresh, even-tempered Gillette Blade. It’a 
the one corutant thing about your daily shave. 
You can always count on its smooili, sure coooh 
fort* no matter how ruffled your nerves. 


can’t take the smooth, sure shave 


out of the Gillette Blade 


W ORRY — a sleepless night be- 
hind you and a stiff day ahead 
~have you ever noticed how your skin 
tightens on such mornings — how 
different and more difficult even a 
simple thing like shaving seems to be? 

Relax. Lather well and give the soap 
and water time to soften your beard before 
you start to shave. One thing you can 
always count on: your Gillette Blade— 
every Gillette Blade — will be right up to 
its smooth, even job, nomalter how jumpy 
your nerves may be on any particular 
morniug. 

Gillette makes this promise to every one 


of the 28,000,000 Gillette users in America. 
To keep it we have spent, during the last 
ten years, millions of dollars for blade 
improvements alone — 500 patents, em- 
bodied in machine processes that are 
accurate to one ten-thousandth of an inch 
and timed to one one-thousandth of a sec- 
ond ; a factory system that makes four out of 
every nine workers inspectors, and nothing 
else, and pays a bonus for delecting every 
single blade that won’t do a superb job 
of shaving. 

All this, 80 that every Gillette Blade 
may play its smooth, even-tempered part 
in your daily shave, every morning. 

GILLETTE SAFETY RAZOR CO.* BOSTON, U. 8. A. 



To be auro of a emooth, oomfortable 
■have under any condrtioaa, slip a 
freah Gillette Blade in tour raaor. 
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COVER 

At about the time that Zane 
Grey*B article on big game fish 
(see page 116 ) was accepted for 
publication, the editor was taking 
motion pictures of fish and fishing 
scenes off the coast of Florida. 
By a stroke of good fortune, his 
camera was trained properly just 
as a large sailfish was hooked, and 
subsequent feet of film recorded 
a series of spectacular jumps. Our 
artist, Howard V. Brown, has 
-transferred to oil paints and canvas 
tfe'thrilling beauty of these leaps, 
and the result is a fitting introduc- 
tion to the interesting story which 
Mr. Grey has to tell. Incidentally, 
the sailfish illustrated was subse- 
quently landed after a hard battle, 
and is being mounted for our 
editoridl office as an inspiration to 
other anglers of the stan. 
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Remove 
Waste’s Mark 

Waste marks Industry for many a “hand-out* 
Why contribute the price of friction, break- 
downs, excessive maintenance and high de- 
preciation? You don’t have to. You can use 
Timken Bearings. Every branch of Industry is 
doing it. Prominent makers of every type of 
equipment are featuring Timken economies — 
entrusting their reputations to Timken results. 

Timken friction -elimination saves all possible 
lubricant and power, and in new installations 
often reduces initial investment in power units. 

Timken thrust-radial capacity assures a de- 
gree of endurance which preserves precision, 
alignment, rigidity and full production ability 
in Timken-equipped machinery. 

Anti ^friction operating economies are compounded 
by Timken endurance. It is a combination made 
possible only by Timken tapered construc- 
tion, Timken POSITIVELY ALIGNED ROLLS, 
Timken electric steel, and Timken precision 
manufacture. 

On the strength of full Timken savings, obsoles- 
cent equipment can often be profitably written 
off at once. And you know new equipment 
is new — modern — scientifically up to its full 
possibilities — when it has Timken Bearings. 

THE TIMKEN ROLLER BEARING CO. 
CANTON, OHIO 


TIMKENXiBEARINGS 
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Ijooking Ahead 
With the Editor 


Australia’s “WUd West” 

J S the black of Australia’s bush, hundreds of miles 
from even the smaller settlements, the lowest of 
human types? He wears no clothes; lives in a lean-to; 
and the family possessions consist of a digging stick, 
a wooden bowl, a tin can or two, a boomerang, a club, 
and a few stone knives. But in some ways he is quite 
intelligent according to the writer of an article to 
appear shortly. This is a story well worth the waiting. 


Now Let Us Have the Truth! 


Wl 


vv understand, hasn’t it? Naval limitations, cruiser 
size and strength, and related questions have brought 
forth such a hood of argument, resounding criticismB, 
lectures, newspaper “talk,” inconsistent bombast, and 
even peace sermons, that most of us are “in the dark.” 
'The answer, authoritatively, concisely, and fully told, 
is coming in a new series. You won’t want to miss it. 

100,000 Years Old 

R esembling in some ways the famous Rancho-la- 
. Bijea tar pools near Hollywood, the McKittrick fos- 
sil quarry in California has given up fossils of the masto- 
don, camel, llama, lion, saber-toothed tiger, and numer- 
ous other animals. When collected and identified, they 
give a fairly good indication of what animal life must 
have been like in California 100,000 years ago. This 
“find,” the subsequent excavations, and the method of 
preserving the fossils, is the subject of an early article. 

Three Years Abaft the Mast 

T he Earth’s magnetism is constantly varying. A 
ship, following Columbus’ compass-course, would 
land at an island 660 miles southeast of where he landed. 
To keep track of these changes and learn facts concern- 
ing the ocean and its caprices, the non-magnetic ship, 
Carnegie, of the Carnegie Institution, sailed in May for 
a three-year ’round-about-the-world trip. An article 
now on hand tells interestingly about this trip and 
describes the equipment on the scientific square-rigger. 

‘‘I’U Have An Oyster Steak” 

I T hasn’t quite come to that, although the bivalves 
grown in Puget Sound are so large they are called 
“beefsteak” oysters. An article ready for release 
describes the development of this industry in that 
locality, tells how the “seeds” for this “farm” are 
collected in Japan, shipped, sown, grown in land pre- 
pared and surrounded by dikes, and finally gathered and 
dip ped. In many ways the methods used sire unique. 

Every hsue Fully Ittmtrated 

jfVJisad thik maoanine earefuUy. If yopi like U, you 
succeeding usnes also. Better make eure 
of getting it regularly every metOh. A euAeeription, 
etUy four dottare, brings IV ittttttte tg you. 



Among Our 

Contributors 


Robert A. Millikan 

Dr. Millikan has be- 
come noted because of his 
remarkable researches. 
He was the first to weigh 
the electron— a piece of 
work for which he was 
awarded the Nobel 
Physics Prize. His more 
recent analysis of the 
cosmic ray has frequently 
brought him into public prominence rather 
more, perhaps, than many other scientists. 
The things he is finding out are likely, how- 
ever, to be regarded by posterity as funda- 
mental in the realm of scientific research. 

Zane Grey 

There is scarcely any necessity for intro- 
ducing Mr. Grey except for the fact that this 
great novelist now writes a different kind of 
story. He is well equipped by experience, 
however, to tell about big game fish; for, be- 
sides being an author, he is an outdoors man, 
a sportsman, and is interested in museums. 

G. Elliot Smith 

Professor Smith is one “ 
of the world’s foremost 
authorities on evolution, 
particularly that of man, 
and more particularly of 
man’s brain, which is the 
main factor which differ- 
entiates man from his 
cousins, the living apes. 

He is the author of 
“Essays on the Evolution of Man” in which 
he sets forth his views more fearlessly than 
many scientists. He is a professor in the 
Institute of Anatomy, University of London. 

Russell W. Porter 

An architect, artist, arctic explorer with 
Peary and others, Mr. Porter took up optical 
work and developed the well-known screw- 
thread comparator. It is he who is co-operat- 
ing with Scientific American in the cam- 
paign for the encouragement of astronomy 
through the making of amateur telescopes. 

W. F. G. Swann 

Recognized as one of the ablest physicists 
of the world. Professor Swann, an English- 
man, was Professpr of Physics at Yale until 
last year. He now directs physics research 
at The Franklin Institute in Philadelphias 
His thorough .work has always attracted 
widespread attention from other scientists. 
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iKundiim. Solves Another 
Great Problem 


The modem activated sludge 
system of sewage disposal re- 
quires Porous Plates of strength 
and time defying qualities. The 
electric furnace abrasive, trade- 
marked Alundum, the same 
basic material used in the 
making of grinding wheels, re* 
firactories, and slip-proof floors 
possesses the quality necessary 
for the successful performance 
of this service. 

The great sewage disposal 
plant shown in the photograph 
is a typical installation of 
Norton Porous Plates. 

Norton Company, Worcester, Mass. 
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Elmer Sperry 


A lthough Dr. Elmer a. Sperry is per- 
‘ haps most widely known as the inventor 
of the gyroscopic compass and gyroscopic 
stabiliser for ships, he has been the recipient 
Of many different honors in the broad ft eld of 
engineering, industry and science. Born in 
western New York in 1860 and educated at 
Corn^ University, he at once began the 
manufacture of electrical equipment and the 
development of his inventions, of which he 
has miule more than 400. These pertain 
, largely to naval purposes but in^ude also 
electric beacons, high-intensity seardblights, 
the first hlectric chain miningmachine (1888), 
vhfious ^ectroHdiebfticel procespini, 


ery for making fuse wires and an electric 
automobile. Numerous prizes, medals and 
decorations have been awarded him. He is 
a member and founder of the American 
Institute of Electrical Engineers and the 
American Electrical Society; a member of 
the American Society of Mechanical En- 
gineers and other engineering and scientiftc 
societies. Pure science has recognized him 
by an award of membership in the National 
Academy of Sciences. In the picture repro- 
duced above, he is shown standing beside 
“Metal Mike/’ the automatic steering ap- 
paratus for ships, which he invented. This 
device is used regularly on many vessels. 


Courtesy JUu»tr«Hd London ffovio 

Mercury— A Toasted World Where Lead Would Melt 


M r. SCRIVEN BOLTON, an English ama- 
teur astronomer who is also an artist, 
has strikingly depicted his conception of a 
typical landscape on the planet Mercury where 
the Sun, lying only 35,000,000 miles away and 
much larger in apparent size than when seen 
from the Earth, is believed to shine perpetually 
and relentlessly on the same baked face of the 
little world. Radiometric measurements of this 
sunward face, made by Pettit and Nicholson of 
Mt. Wilson Observatory, who used extremely 


sensitive apparatus similar to that previously 
described in the Scientific American, indicate 
a temperature of 660 degrees, Fahrenheit. Lead 
would melt! Surface markings have been de- 
tected on Mercury but their permanent, objec- 
tive existence has never been definitely estab- 
lished. Mercury doubtless lacks, or ^nearly 
lacks, an atmosphere. In this it is much like the 
Moon which it resembles in size. A 150-pound 
man would weigh only 40 pounds on the 
planet Mercury — before he was broiled to a oHsp! 



SCIENTIFIC AMERICAN 


m 


Augmt tm 



Placing a hand about the leg of a bird that has juet been cauaht in placed underneath the wire mesh top of the cage prevenie the birde 

a trap apecially designed for these ground birds, A layer of cloth from injuring themselves when they dart about trying to escape 


Bird Secrets Revealed By Bracelets 

Ornithologists Find the Answers to Many Important 
Questions About Birds By Banding Their Legs 

By WALTER E. BURTON 


Fascinating Co-operation 

B ird banding has a fascina- 
tion all its own. As a hobby, 
it gives the amateur ornithol- 
ogist much ^ satisfaction to feel 
that he is helping to solve the 
question of how pest-birds may 
be controlled, and of how to pro- 
tect game and useful birds. But 
think of the thrill that comes 
when he learns that a bird he 
bandei^ l^es been found in some 
far-olf, eaotic clime! 

The Bureau of Biological Sur- 
vey will assist any person over 
18 years old who seriously 
wishes to co-operate in ttas 
work. Instructions and serially 
numbered aluminum bands will 
be supplied. It is necessary, 
however, to obtain a license 
from the Bureau and, in some 
cases, from one^s state govern- 
ment as well.-— The Editor, 


A FEW miles from the oity of 
0evoland» Ohio, there in a 
tOO-aere farm whlcsb is said 
to oontdin more birds per acre 
il^n anjTi oQier eppt In the tJnlted 
goatee* ^Is is the Wrd4»aiidin« sta- 
of g. Brentias Biddu^, a business 


also maintains a similar “laboratory" 
at Thomasville, Georgia, during winter 
months. 

Mr. Baldwin, a pioneer in modern 
bird banding, has done perhaps more 
than any other person to place the 
capturing, marking, and studying of 
birds on a scientific footing. His 
methods of tr&pping, applying the 
bands, and keeping records of subse- 
quent captures have been adopted by 
the United States Biological Survey 
and by other groups and individuals 
interested in the work. 

O RNITHOLOGISTSbothinEurope 
and America have known for a 
long time that many important scien- 
tific questions pertaining to all phases 
of bird life could be answered if it 
were possible to obtain a large mass of 
accurate ii^ormation about bird mi- 
gration end its attendant activities. 
Until .^o decades ago, the principal 
methods l>y which students attempl^ 
to Arow light upon migration in- 
cluded o|(Bervation of day raigranta, 
coUMtiop Of data concerning the arrival 
Mid dos>*rtu?o of bircb at certain 
{dates, aRd of biological, geological, and 
metetootogical deta influencing migra- 
tion, and tiie like. Although much was 
jtipom . these activities, there 


was the serious drawback that the in- 
formation pertained to species and not 
to individual birds. 

The method of bird banding deals 
with the individual bird, and with birds 
in large groups as well. The mere 
banding of a bird is in itself of no value 
unless that particular bird later is cap- 
tured. The more frequently it is taken 
the better. In this way a large amount 
of information is accumulating, and 



A BIRD TRAP 

Mr. BaUmn taking a bird from one of kio 
trope. He hoe bandied fkommdt eaftllt 
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Bome day, no doubt, will be the means 
of providing complete, accurate knowl- 
edge concerning the movements df all 
Unds of birds; the actions of various 
individuals and species during differ- 
ent seasons; the cause of the enor- 
mously high rate of bird mortality; the 
reasons for shifting migration routes; 
the proportion of birds which return 
year after year to their former meeting 
places; and many other perplexing 
problems which wUl lead to a better 
understanding of our friends of the air 
when properly answered. Such knowl- 
edge, aside from its purely scientific 
value, already is showing in a practical 
way how migratory birds can be pro- 
tected and how their usefulness as 
insect-destroyers can be maintained 
and increased. 

T hese are but a few of the prob- 
lems which ornithologists hope to 
solve by means of bird banding, ac- 
cording to Mr. Baldwin. The answers 
to some are being obtained slowly, 
while the solution of others will come 
only after many years of bird banding, 
with thousands of persons co-operating. 

For example, the common crow pre- 
sents a problem on which these bird- 
banding studies are beginning to cast a 
light. Sometimes crows are re- 
sponsible for serious damage and must 
be controlled. Here a knowledge of 
their food habits and the periodic 
movements of individuals is required. 
Winter is the season in which they are 
most easily destroyed. Then it be- 
comes important to know whether the 
individuals that make up the large 
winter roosts are the same as those 
guilty of depredations on crops of the 
locality in the summer. Only after 
many more recoveries will it be possible 
to know whether winter slaughter will 
protect the crops of the following sea- 
son, or whether it will merely cut down 
the number of crows that would other- 
wise scatter to other localities in which 


their good habits outweigh their de- 
structiveness. 

In the year 1710, a big, gray heron 
was captured in Germany. On one of 
its legs were several metal rings, one of 
them bearing an inscription which 



ROBIN NEST TRAP 

The weight of the bird on the nest operates 
a mechanism which drops the sliding door 


Stated that the bird had been caught in 
Turkey several years before. This, the 
first recorded instance of bird banding, 
caused a little local comment perhaps, 
and then was forgotten. 

A hundred years later Brugmann, a 
Dutch naturalist, began to wonder 
about the winter activities of Holland’s 
many storks. He captured a few of 
the lanky birds, placed rings about their 
legs, and then released them. He 
never saw his marked birds again, and 
concluded that they select a different 
home each summer. 

At the end of the nineteenth century 
Mortensen, a Dane, captured and 
banded a number of birds of different 
species. He succeeded in recapturing 
many of them, thereby arousing the 
interest of other ornithologists. The 
practice of banding birds then began 
to spread, but was temporarily halted 


by the World War. Scientific bird 
banding began in the United States 
when Leon J. Cole, of New York, 
founded the American Bird Banding 
Association in 1909. 

One phase of early banding opera- 
tions prevented the science from gain- 
ing wide popularity. It was necessary 
to kill the marked birds in order to re- 
capture them and read the inscriptions 
on their bands. Mr. Baldwin, by de- 
vising several satisfactory types of 
bird traps, eliminated this drawback 
and brought about a complete revolu- 
tion in banding methods. 

‘‘^T^HE question is still frequently 

1 asked, whether bird-banding 
methods are cruel or harmful to the 
birds,” Mr. Baldwin says. “Such 
questions can be answered best by ex- 
plaining that every banding station 
becomes, in fact, a bird sanctuary. 
Here food and shelter, as well as safety 
from natural enemies, can be obtained. 
In fact, many birds regard a trap as a 
kind of cafeteria, and return hundreds 
of times during a season. 

“There have been so few serious ac- 
cidents to birds in my traps, or to the 
thousands which I have handled each 
year, that I can remember every 
fatality that has occurred in the many 
years of my experience. Such acci- 
dents have not averaged two a year — 
less than one accident to every thou- 
sand birds handled. 

“It is one of the joys of this work 
that the ornithologist may handle and 
study great numbers of birds in a live, 
healthy condition, in normal colors not 
affected by the changes which come so 
quickly after death, and may make 
normal measurements and study nat- 
ural attitudes and individual char- 
acteristics — all without destruction of 
a single life. For every dozen acci- 
dents that I have had with birds, I 
have been able to save actually hun- 
dreds of lives by proper care.” 



A duck BubmtiB quietly to the process of being banded. Very large Placing aluminum bands on the legs of a targe number birds 

birds, such as eagles^ require the undivided attention of several men captured off Hat Island, Michigan. It if foadi^ing oemm work 
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BEST POSITION FOR READING THE BAND 

This position hag proved most satisfactory for reading a band or 
inspecting the bird*s markings. This brown thrasher rests quietly 
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HOLDING A BIRD FOR BANDING 

By holding the bird in this manner, the thumb and forefinger are free 
enough to steady the leg. This mourning dove has already been banded 


Much light has been thrown by bird 
banding upon the mystery of bird 
migration. One of the most unusual 
records is that of a common tern which 
was found floating on the Niger river 
in western Africa. On one of its 
legs was a band which had been placed 
there at a banding station in Maine! 

A number of wild ducks were 
banded in Canada one fall. During 
the following few weeks many of them 
fell before hunters’ guns. Reports of 
the various captures revealed that the 
birds, in their journey south, had 
taken two distinct routes, one along 
the Atlantic coast and the other down 
through the Mississippi valley. The 
last of the ducks was captured in far- 
off Trinidad, off the northeastern coast 
of South America. 

T he direction of migration was for 
a long time a subject of much con- 
troversy. From casual observation of 
bird flight a theory that some species of 
birds migrated east and west, rather 
than north and south, was developed 
in North America and in Europe. In 
recent years, banding activities have 
shown that tiiis theory is correct. For 
example, it is known that the marbled 
god wit of North America moves both 
east and west from its breeding ground, 
and that the thick-billed sparrow 
travels southeast, southwest and north- 
west from its breeding place. Ducks 
banded at Great Salt Lake, Utah, were 
found to migrate towards the four 
major points of the compass. Similarly, 
European woodcocks caught and 
bauded at St. Petersburg, Russia, 
(now Leidngrad) flew to three widely^ 
sepAtated winter <iuarter8. 

Many instances of extremely long 
bird ffl|^tkaM>onrec<n^. Forexamplei 
there w the Arctic tetn, the present 
record-holder of bird distance records^ 
Each yi^r It adngs its way for 11,000 
miles Iram ante^e ice fields to a 
nmdftt J^Ace not far from the North 
jpohii S|vm^ai weeha le^ it returns 
sum The nonnitop 

I V It , ' . , 


record among birds is held by a little 
warbler, not much larger than a man’s 
thumb, which speeds over the Atlantic 
ocean from Nova Scotia to the Lesser 
Antilles on the northeast coast of 
South America, a distance of about 
2500 miles. 

Mr. Baldwin has made a more in- 
tensive study of the house wren than 
of any other bird, largely because this 
bird is easily handled. On his farm, 
a wren has absolutely no privacy. 
Each wren egg, as soon as it is laid, is 
marked, measured, and weighed. These 
measurements are repeated from day 
to day during the incubation period. 

As soon as the baby wren finds itself 
in the world outside the shell, it is 
given a number corresponding to that 
of the egg from which it emerged. This 
number is marked on its beak where it 
remains until the bird is old enough to 
wear a tiny aluminum bracelet. The 
growing bird is weighed daily, and 
careful watch is kept constantly for 
any peculiarities worth noting. 

Mr. Baldwin, in studying the wren, 
found it necessary to keep a constant 



BANDING EQUIPMENT 



record of the movements of the mother 
bird during the period of incubation. 
To accomplish this, he placed a deli- 
cate thermo-couple in the nest among 
the eggs. This was connected to a 
recording drum. When the tempera- 
ture of the nest was raised by the 
presence of the mother wren or lowered 
by her departure, the fact was recorded 
on the drum in a continuous, wavy line. 

Other important facts about wrens 
were unearthed by banding. It was 
learned that they make their winter 
home in Central America, and that 
they often return to the same summer 
home for several consecutive seasons. 

B irds, Uke human beings, suffer 
from various kinds of ills, Mr. 
Baldwin has found. At his Thomas- 
ville station many chirping sparrows 
with diseased feet were caught. A 
nail or part of a toe would be missing, 
or an ugly, black sore would be present 
on a toe or foot. In some cases the 
feet would be bleeding badly. Occa- 
sionally a bird with an entire foot rot- 
ting away would be found, while other 
captives bore evidence, in the form of 
large scars, that they had suffered 
from the disease and then recovered. 

Bird banding has a considerable 
economic value. It enables us to 
learn how to protect the wild birds 
which in turn devour crop-destroying 
insects. If there were no birds in the 
United States it would be only, a 
matter of time until insects would 
threaten the food supply of the nation. 
It is only through activities of many 
banders, scattered throughout the 
country, that the movement will make 
rapid progress. If you find a bird, dead 
or alive, wearing a tiny aluminum 
bracelet, inform the United States 
Biological Survey of the fact, giving 
the number of the band, the kind of 
bird, place found, peculiarities, if any, 
and the like. In forwarding this in- 
formation, you will be performing a 
valuable service for an important 
cause. 




Our Point 


Whose Responsibility? 

D eath, almost as certain as ulti- 
mate death, rapidly approaches 
the doorstep of five women in Orange, 
New Jersey. The women are con- 
demned to lingering pain, suffering, 
then extinction. The cause -radium 
poisoning. Three of the five are mar- 
ried. One has two young children. 
Another has had two children, still- 
born. * Science is impotent, medicine 
surrenders, radioactivity obeys relent- 
lessly the blind laws of nature, death 
approaches. 

Eleven years ago the story begins. 
Girls, jovial, light-hearted, sit in the 
factory of the United States Radium 
Corporation at Orange, doing piece 
work on watch dials, painting over the 
numerals with the radioactive stuff 
that enables you and us to see the 
time in the dark. They like their 
work. 

The luminous preparation they apply 
so deftly is crystalline zinc sulfide with 
a dab of radium or mesothorium sul- 
fate, mixed with gum arabic to make 
it stick. Radioactive material costs 
money, therefore it must not be 
wasted. The girls, in order to conserve 
it, pointed the tips of the brushes be- 
tween their lips. 

Since then we believe 13 of these 
girls have died. 

Radium necrosis is the name of the 
sinister disease caused as a result of 
absorbing too much radioactive ma- 
terial in the body. Necrosis means 
^'dead**— the bones die; other parts are 
affected. Of all the parts of the body 
the blood making apparatus, contained 
in the bones, seems to be the most sen- 
sitive to radioactivity. The insidious 
thing about this disease is that it lies 
latent for several years. Its causes are 
cumulative. Thus, by the time the 
light hearted girls discovered its first 
inroads all had left the work; some had 
married. 

Who is to blame in a case like this? 
Who should pay? There are two sides 
to the matter, the legal side and the 
human side. .The former aspect has 
been attended to. Under pressure of 
wise legal counsel, public opinion, con- 
science perhaps partly triumphant 
over stubborness, the former employers 
have agreed to award — so it is stated — 
each victim 10,000 dollars outright and 
600 dollars yearly during life; also 
medical costs. So much for the legal 
ride. 

But in a larger sense, who is to 
blame for the horrible blimder? Surely 


the girls were not. Are the employers? 
Years ago they should have heeded the 
warnings of general scientific informa- 
tion. Evidently they took these warn- 
ings with a large grain of salt. The 
knowledge of the wrong they did 
thereby will ever be their cross to bear. 
Perhaps it is a case where the greatest 
share of responsibility is no one's. A 
new field -radioactivity — was being 
explored; still is, in fact. Man blun- 
dered into a pitfall. He creates many 


Rejuvenation 

V ORONOFF, the Paris sur- 
|:con who performed gland 
grafting experiments on animals 
with a view tof" rejuvenation, re- 
cently has been investigated 
again. A British delegation of 
scientists visited the Voronoff 
experimental farm in Algeria 
and rendered the opinion that, 
while the evidences of rejuvena- 
tion provided by the famous bull 
‘^acky*' support Voronoff’s hy- 
pothesis, they cannot be ac- 
cepted as final proof. The other 
experiments observed were not, 
in the opinion of the delegation, 
carried out in a thoroughly 
scientific manner. 

As yet Voronoff, with his 
gland-grafting operation, has 
made very little headway in con- 
vincing science of the worth of 
his method. Steinach, who 
transplants nothing, but merely 
ties off a duct, has received 
much more favorable notice, 
largely it is true because he has 
conducted his experiments in a 
more disciplined, scientific man- 
ner than Voronoff. 

Neither Voronoff nor Steinach 
has yet received in large mea- 
sure the approval of science. ^ 


engines which he has not learned 
fully to control. 

Will the Railroads Buy Wings? 

T WO trends, one already taking 
place, the other placeable in the 
future, are likely to have robbed the 
railroads of all but a fraction of their 
passenger traffic before another decade 
has rolled around. 

Since 1920, although the nation has 
increased approximately 18 percent in 
population, there has been a decline ih 
passenger traffic of about one third — 
so we are told by Ralph Budd, presi- 
dent of the Great Northern, This is 
attributable to the private automobile 
and more recently the motor coach. 
In the west the decline has been even 
more notable than these startling 
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statements would imply, the number 
of passengers carried being only one 
half as large in 1927 as in 1920; and if 
one isolates the figures for a single 
state like Minnesota the corresponding 
deduction is two thirds. How will the 
loss of passenger revenue be allocated? 
Obviously to freight. 

Mr. Budd goes on to point out that 
the trend is now toward the highway 
for local travel, while the long journeys 
continue to be made by rail. But do 
we now espy on the distant horizon 
the competitor who is destined also to 
take away a share of the remaining long 
distance passenger hauling? What of 
the airplane now coming on apace? 
How much longer will ‘‘the long 
journey continue to be made by rail?" 

It is easy to wave aside the risky air- 
plane as a serious future competitor 
with the railroads for average pas- 
sengers, yet there was a time when 
stage coach owners similarly waved 
aside the "dangerous" railroads. Al- 
ready the predicted wedge is entering. 
Overland journeys are soon to be made 
alternately by rail (at night) and by 
airplane (in daylight), the entire coast- 
to-coast journey thus being cut to 48 
hours. How much longer will it be at 
the present rate of progress in com- 
mercial aviation before the entire 
journey will regularly be accomplished 
in a single leap, and with no more 
thought of the unusual than that which 
is now involved in taking a trans- 
continental express. To derive the 
answer, think back to the status of 
civilian aviation 10 years ago and then 
project a comparable progress into the 
future. Gigantic, undreamed of strides 
are inevitable. 

Some of the railroads have displayed 
enough vision to get into the bus busi- 
ness before others should beat them to 
it. How will they be able to avoid em- 
bracing aviation in the same manner? 

Specialization 

A HIGH school youth recently 
wrote asking us to advise him the 
best subject in electrical' engineering 
in which he should specialize. Natu^ 
rally we couldn’t, for, aside from the 
fact that we had no way of knowing 
either his particular aptitudes or any- 
thing about his individual nature# 
specialization should come only after 
years of study of a subject as a whole 
and a great deal of practical experianee. 

We are not so sure but that there is 
already too much early specialization. 
Too often a youth sslects hfs subject 
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when he is so young that neither he nor 
his parents and teachers have any idea 
what suits him best. His background 
of fundamentals may be poor in re- 
spect to the particular knowledge neces- 
sary for the attainment of his goal. Or 
his personality, propensities, traditions, 
all may combine to thwart him. The 
country is full of persons who either are 
misfits in their chosen professions, and 
consequently will never pass medio- 
crity, or have given them up entirely 
for something else, the simplest rudi- 
ments of which must still be learned at 
an advanced age. 

In answer to such questions as that 
mentioned above, therefore, we should 
like to point to the medical profession 
as a standard. In this there are few 
misfits, and cases where a medical 
graduate has turned to some other work 
are extremely rare. Specialization 
comes only after completion of a 
broad and full college course, a three- 
year to six-year medical school course, 
and a period of a year or two as a 
hospital interne. 

Of course it would be impossible to 
follow this procedure in some pro- 
fessions, literally at least, but we 
should like to see it applied to some ex- 
tent in a great many. Too early 
specialization may result in medio- 
crity, and no one likes even to see 
much of that. 

Golf! 

N ews item: “Golf for working- 
men at a cost of 26 cents for 
green fees, one dollar each for clubs 
and 15 cents each for balls has been 
inaugurated by George F. Johnson, 
shoe manufacturer of Binghamton, 
New York. . . . Golfing costumes 
will be discouraged, players being 
urged to play in their ordinary clothes, 
liie company will furnish free golf 
shoes to all employees.** 

And as the golf season is with us, the 
wail goes up from the editorial sanc- 
tums, “Why, oh, why did we not be- 
come shoemakers!** 

Street Gfises 

A WAVE of hysteria concerning the 
danger of poisoning of city-dwel- 
lers by automobile exhaust gases has 
b^n sweeping the country for some 
months past. Carbon monoxide gas, 
l^todttct of incomplete combustion, 
t^hiel^ prevents delivery of oxyg^ to 
m tissues of the body by combining 
wW the haeinogl^^ of the blood, has 
him cited tnost often as the chief 


The United States Public Health 
Service has just completed a survey in 
which 250 sOhciples of air were taken 
and tested from 14 large cities totalling 
19,000,000 population. “The average 
of 141 tests made in city streets during 
peak traffic hours showed a contamina- 
tion of 0.8 of one part in 10,000,** says 


Airplane Radio 

‘OECENTLY, at the time of 
writin|[, the value of radio 
to the aerial navigator has been 
vividly demonstrated. By use of 
it, the Southern Cross was in 
constant touch with civilization 
throughout its long transpacific 
flight, and the tragic fate of 
Nobile’s dirigible Italia soon was 
learned and rescue parties dis- 

S atched. True, the now historic 
phit of St Louis flew thou- 
sands of miles, much of the time 
out of sight of land, and came 
through safely without the use 
of radio. 

But the value of communica- 
tion between aircraft and ground 
cannot be disputed. By means 
of it, the radio compass can be 
used to guide the pilot through 
the heaviest fog, and so aid in 
breaking the grip of the greatest 
enemy of the flyer ; the pilot can 
be informed of approaching 
storms; and in passenger planes, 
the passengers can carry on their 
business correspondence with as 
much ease as if on board a pa- 
latial ocean liner. 

The value of radio to the pas- 
senger-carrying steamship has 
been shown time and again, and 
laws are in effect that require 
the installation of radio appa- 
ratus on such vessels. Why can- 
not the same regulations be ap- 

f lied to aircraft that are used 
or passenger transportation? 
The usefulness of radio is being 
demonstrated every day by the 
lanes flying to and from the 
ttge airdrome in Croydon, Eng- 
land. 

L^t us look forward to a 
greater development of aircraft 
radio, and to the many benefits 
that It will bring. 


the report. “Only 24 percent of all 
Street aamples showed more than one 
part in 10,000. and in only one place, a 
covered passageway, was there as 
much two parts m 10,000. Samples 
taken buses yielded even lower 

coneeutrations.** 

A person can breathe an atmosphere 
containing four parts in 10,000 for 
several hours with only a resulting 
headache and some discomfort, while 
it talfes a concentration as high as three 
199 


parts in 1000 to produce unconscious- 
ness in 25 to 30 minutes and even this 
is not necessarily fatal if the victim is 
immediately removed to fresh air. 
From this it can be seen that the car- 
bon monoxide exhausted from auto- 
mobiles in our city streets presents no 
real health hazard. 

Higher concentrations were found in 
garages, however, by the Public Health 
Service. There is a definite danger in 
letting a motor run for a short time in 
a roofed enclosure, and every car 
owner is warned not to let his car run 
and exhaust its gases in a closed garage 
longer than, is absolutely necessary 
when driving in or out. 

“Talking Movies” 

E vidently the “talking movie** 
is with US to stay. A research 
branch of the Western Electric Com- 
pany has recently announced that con- 
tracts have been completed which 
mean that the major motion-picture 
producers in the country will adopt 
one form or other of talking movies for 
use in their studios. This will mean 
that a great impetus will necessarily 
be given to the installation of special 
projection apparatus in theaters. The 
two main systems of taking and re- 
producing talking movies, Vitaphone 
and Movietone, have been described 
in this magazine. (June and Septem- 
ber. 1927.) 

Just how far the “talking** part will 
go in the composition of future motion 
pictures, still remains to be seen. As a 
means of presenting a complete syn- 
chronized musical score for the picture, 
the present systems leave little to be 
desired. When used in this way, the 
talking , movie brings to the small 
theater the reproduction of large or- 
chestras, without the expense. 

But deliver us from the speaking 
voice of some of the present-day mo- 
tion picture stars! What a sad dis- 
illusionment it is to see the sweet face 
and actions of a popular star, only to 
hear the coarse, harsh voice of the fore- 
woman of the local hat factory when 
she speaks. Will the advent of the 
talking movie mean that a new set of 
stars will rise in the firmament of 
moviedom? Or will “ghost talkers** 
spring up in the industry, just as 
“ghost writers** have become so popu- 
lar in current writing? 

In any event, the end of 1928 should 
ibiswer these questions, for it 1$ pre- 
dicted that by then there will be at 
least 1000 theaters equipped for pre- 
senting talking movies. 
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NEW TRACTOR RECORD 

Working in 12-hour shifts, the Bat- 
taglia brothers of Santa Clara, Cali- 
fornia, recently broke the New 
Zealand seven-day non-stop tractor 
record by cultivating with theirs 
without a mis-fire for a full 10 days 
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for WORLD’S THIRD LARGEST TELESCOPE 

Perkins Observatory. Ohio Wesleyan University. Hwe 
world’s third largest telescope which was given by Mr. and Mrs. Hiram 
Perkins. The Bureau of Standards cast the mirror— the largest Anaenran- 
made optical glass. Mirror diameter, 61 inches; weight, a ton and a half 
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International NowtrenI 

DE LUXE CAVE DWELLING 

This cave house at Guadix, Spain, 
has two rooms, a fireplace, and a 
front yard for the animals. Note the 
chimneys and the “second floor” door 
and ’Veranda” above. Plaster and 
whitewash add a touch of distinction 




“MOVIES” FOR AIR PASSENGERS 

The Maddux Air Lines of Los Angeles recently projected a !“ 

Le ofks nUnw whilfen route. The results were so good that the practice wfll 
bS c^LSued. Photograph, show the projectionist and the motion-picture serhen 


UndeHrood Mid Uiid®nrt>od 

GAS-PROOF UNIFORM 
Ordnance officers of the , United 
States Army have just given this new 
uniform a series of thorough tests. 
It not only protects the wearer from 
poisonous gases that attack the 
lungs but also from gases, such as 
mtistard gas, which do thei^ deadly 
duty by burning the flesh severely# 
thus rendering the comba1;i^ttt hon 
de epmbai. In this# th^ ghs is 
supplemented by overalU, andglovw 
add bdotn of treated fabric which 
Strap ^ ^ wrists aiid^tohJes 
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CURB MAIL BOX 

To relieve double parkinir of cars by 
persons who stop merely to post a 
letter, this mail box has been placed 
at the curb before the Oakland, Caii- 
forma, post office. Extra height and 
a long handle to the slot cover add to 
the convenience of this courtesy box 


RAFT MAKING 

The wood pulp industry in Norway 
uses this method of making log-rafts. 
After sorting, the logs are carried by 
an endless chain to a point where they 
are pushed off and bound together 
with wire cables for the trip down a 
waterway to a port on the seacoast 

^ CRESSON MEDALvS 

At' a luncheon given 
recently in their honor, 
prominent industrialists, 
scientists, and inventors 
were presented with Cres- 
Medals by The Frank- 
fin Institute. The photo- 
graph shows from left to 
' right! Henry Ford; 0r. 
Howard McClentfhsn, 
SecwUry of The Franklin 
V / insHtute; Charles L. 

, Ibawrhnce^ the designer 
of the Wright* Whirlwind 
motor which has made 
possible many record air- 
plane flights; and Orville 
Wright, pioneer airman 


AUTOMATIC DIALING DEVICE 

Santos Pastor has just invented this 
device which eliminates the necessity 
dialing a telephone connection 
through a central office. Regulated to 
secure 10 numbers by touching a but- 
ton, it can be used to connect banks, et 
ceterSiWith their branch offioesquiekly 





113 


SCIENTIFIC AMERICAN 


Auturt 1938 



Plklnt«d Uiwtor thn fibwtioM of Ueary ratr&«ld Oaboia by PharUa R. Knight. CourtMiy Aniurhiflii Mtuwutn of Natural HIhUu) 


CAVE MAN OF THE NEANDERTHAL RAGE, LE MOUSTIER CAVERN 

fje Movjttier Carern is on the cliffs of the Vhtre in France. The arti- man that the term *'Monsterian'* was applied to the known period of 

facts found in this cave were so representative of those of Neanderthal his existence, dated by many from 150,000 down to 25,000 years ago 


Neanderthal Man Not Our Ancestor 

An Early Controversy, Once Apparently Settled, Has 
Been Revived By a Recent Utterance 

By G. ELLIOT SMITH, M.D., D.Sc., Lltt.D. 

Professor of Anatomy, University of London 
Fellow of the Royal .Sftciety 


I T has taken many years of discus- 
sion to make clear to some — al- 
though not all — of our critics that 
those of us who believe the human 
family to be descended from th^ an- 
thropoid apes do not regard the gorilla 
or chimpanzee as our ancestor, but 
merely as a collateral descendant of the 
same original, although very remote, 
ancestral stock. 

In other words, several million years 
ago the descendants of one group of the 
anthropoid apes, nearly akin to the 
fossil known as Dryopithecus (from the 
Miocene epoch beds of India) became 
separated into two groups, one of 
which, in the course of a million years 
or BO, became gradually transformed 
into men, the other into chimpanzees 
and gorillas. 

B ut the Miocene ancestor was 
neither a man nor a chimpanzee. 
Hence it would he absurd to say that 
man was the offspring of a chimpanzee, 
when the evidence is so clear that both 
were developing simultaneously from 
some much more ancient ape. 

Much of the same sort of confusion 
has arisen with reference to the weird 
type of extinct members of the human 
family known to us (by the fossils that 
have been found from 1848 onwards) 


under the name ‘‘Neanderthal man/^ 
because the first example of this strange 
sort of creature to attract the attention 
of scientific men was found at Neander- 
thal in 1856, although not made known 
to the public until the following year. 

Most anatomists are now agreed that 
the living races of men are not de- 
scendants of Neanderthal man, but that 
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LA CHAPELLE-AUX-SAINTS SKULL 

The skeleton was foundj almost complete, in 
a grotto wear Is mhustigr, in i 908 


the latter was a collateral branch of the 
human family, so specialized in struc- 
ture as to belong to a species altogether 
distinct from that to which all modern 
men belong. 

Dr. Hrdlicka has revived the specula- 
tion that Neanderthal man is our an- 
cestor. Perhaps it will be helpful if I 
set forth my reasons for disagreeing 
with his suggestion. 

T he year 1857 witnessed the open- 
ing of a new chapter in the history 
of the human family. The public an- 
nouncement of the discovery of remains 
of a strangely exotic type of man found 
near the entrance to a limestone cave in 
the Neanderthal between DUsseldorf 
and Elberfeld (in Rhenish Prussia) 
raised a controversy. It was, in fact, 
the first time that scientists were faced 
with the problem of the possibility that 
formerly there were men who did not 
belong to the species which includes 
all living men. 

When the fossilised skull was first 
exhibited at a meeting of German scien-r 
tists at Bonn, many freely eir 

pressed their doubts as to whether it 
was human, and not that of some ex- 
tinct monster. Dr. Schaaffhausent 
however, was convinced of its real 
signifi^nce, for he referred to the fact 
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From Boulo'i **FoMiI Men.** by permiaeion 

A STRIKING CONTRAST 

I^ft: Skeleton of Neandcrthaloid man of La Chapelle- 
aux^Sainis. Right: An AuBtralian; same scale 


that the extraordinary form of the 
skull was due to a natural conforma- 
tion hitherto not known to exist, even 
in the most barbarous races. 

He had no doubt of its being a hu- 
man relic which could be referred back 
to a more remote period, long before 
that of any of the living races of Europe, 
when animals such as mastodons, cave 
bears, rhinoceroses and other creatures 
long since extinct were roaming about 
Europe. 

But these views were not welcomed 
by the majority of his scientific col- 
leagues, for after a short time those 
who did not believe the fossil to be a 
part of some extinct animal that was 
not human, attempted to explain its 
peculiar features as due to some patho- 
logical process. This interpretation 
was urged with more emphasis by the 
famous pathologist Virchow. These 
facts are sufficient to emphasize the 
consideration that the original fossil 
differed profoundly from any other 
known human remains. 

I N the year 1860 Sir Charles Lyell 
visited the site of the discovery and 
examined the original fossil skull. 
Moreover, he obtained from its dis- 
coverer a cast of it, which he brought 
back to England for Huxley to examine, 
BO as to prepare for the new edition of 
his (Lyeirs) book **The Antiquity of 
Man'* a reliable report of this signifi- 
cant discovery. Huxley at once re- 
marked that it was the most ape-like 
skull he had ever seen. He also ad- 
mitted that the difference between it 
and the other fossil skulls which had 
been found in Europe was so vast, and 
the flattening so prodigious, that he 
imagined he must have fallen into some 
error in making his measurements. It 
is then quite clear, however, that it was 
merely an excess of caution which im- 
pelled him to refuse to regard it as an 
extinct species of the human family. 

It must not be forgotten that this 
happened a few months after the pub- 
lication of Charles Darwin's ''Origin of 
Species," which created a tremendous 
sensation. Huxley was not only the 
leading champion of the cause of evolu- 
tion, but he was also anxious to secure 
the support of Sir Charles Lyell. In 


the fierce conflict in which he be- 
came involved he took exceptional 
pains to avoid any statement that 
he could not justify to his own 
complete satisfaction. 

In trying to put ourselves in the 
position that Huxley was in in 
1860, it must not be forgotten 
that at that time no human re- 
mains, either ancient or modern, 
had yet been foi^ that did not 
belong to the same species as ours, 
that is, Homo sapiens. Moreover, 
Huxley admitted that in the ab- 
sence of a jaw, which might af- 
ford decisive evidence, and in 
view of the conflict that was rag- 
ing between those who denied 
that it was human, and the others 
who considered it merely a 
pathological specimen, he was 
constrained to take the middle 
course, and assume it to be 
simply a primitive member of our 
own species. Huxley clearly did 
not consider Neanderthal man as 
the ancestor of any modern race 
of men. 

In 1886, however, an important 
discovery of two skulls of the 
same type was made at Spy in 
Belgium, and this event had far- 
reaching consequences. Not only 
did the discovery of the two 
heads (displaying the same re- 
markable features) destroy once 
for all the pathological theory 
put forward by Virchow, but the chin- 
less jaws afforded evidence, the lack of 
which 26 years earlier had, on his own 
admission, swayed Huxley’s judgment 
as to the extent of the gap that sepa- 
rated Neanderthal man from modern 
man. 

W HAT was even more significant 
was the association of the two 
Belgian fossils with the remains of ex- 
tinct animals (such as the mastodons, 
cave bears, and so on) and implements 
tens of thousands of years old, thus 
establishing the fact that these gro- 
tesque men were living in Europe at a 
time in comparison with which men of 
our own type seem to be quite modern. 

In spite of these facts, however, and 
complete elimination both of the patho- 
logical and of the non- 
human theories of ori- 
gin, scientificopiniondid 
not become crystallized 
until the year 1900, 
when Professor Schwal- 
be of Strassburg made a 
detailed comparison of 
the form and measure- 
ments of the Neander- 
thal group of men, and 
proved to the satisfac- 
tion of most anatomists 
that the differences be- 
tween Neanderthal man 
and modem man were 
so profound as to de- 


mand as an adequate expression of their 
magnitude the creation of a new 
species distinct from sapiens. This pro- 
posal had been made as long ago as 
1864 by Professor William King of Gal- 
way, but he was unable to establish his 
claim in opposition to the cautious 
Huxley. Nor again was the distinc- 
tion admitted when the Gibraltar skull, 
the first">epresentative of Neanderthal 
man, which had been discovered as 
long ago as 1848, was brought to 
London in 1868 and described as a new 
species with the name calficus, by 
Falconer. 

After Schwalbe's important demon- 
stration of the distinctive traits of 
Neanderthal man, fresh evidence was 
forthcoming that not only established 
the justice of his claims, but also proved 
that this peculiar type of mankind 
had in certain respects become so 
highly specialized as to make it impossi- 
ble to regard him as the ancestor of 
men of our own type. 

F rom 1899 onwards for several 
years a vast number of fragments, 
mainly of jaws and teeth, were found 
near Krapina, in what is now known as 
Jugo-Slavia. It was shown by com- 
parison of a large number of these 
teeth .that they had become modified 
in a very peculiar and distinctive way, 
their pulp cavities becoming enor- 
mously enlarged, and the roots cor- 
respondingly reduced in length — so as 



TH& ORIGINAL NEANDERTHAL SKULL 

FsiMd inM ca*e in ihe Neanderthal Valley in Germany, in tSSS. 
Nate Ute heavy eyebrow ridgee and the low outline 
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stand the world around him. By such In aU the bones of the artn similar 
means he acquired the high powers of diffarences can be detected. The 
discrimination that enabled him to thigh bones» the leg bones, and es^ 
replace Neanderthal man, whose brutal pecially the feet, reveal the most pro- 
strength could not save him from ex- found contrasts, which have been dis- 
tinction in competition with his more cussed and interpreted with great 
nimble- witted successors. lucidity by Dr. Dudley J. Morton in 

Natural History^ (1926, page 810) pub- 

P ROFESSOR BOULE'S investiga- lished by the American Museum of 
tions have shown that in every part Natural History, New York, This 
of the body Neanderthal man revealed gives a very clear explanation of the 
features that form a profound contrast peculiar features of the foot of Nean- 
to those of modern man. I have al- derthal man, and its points of resem— 
ready referred to the peculiar features blance to the foot of the gorilla. In 
of the skull, face, and the chinless jaw, his book on ‘Tossil Man,’* Professor 
In the region of the thick neck the Boule has also explained the differences 
bones of the spine, instead of sloping between the feet of Neanderthal and 
downwards as they do in modem man, modem man, 

project horizontally backwards as they The sum total of all of these re- 
do in the chimpanzee and gorilla. In searches has been to emphasize the 
fact these parts of the spine differ so consideration that in every part of the 
to form a type of tooth which differed much from those of modem man that body Neanderthal man forms so pro- 
from those of modern man almost as in many respects they were much found a contrast to the type of modern 
much as they differed from those of nearer in form to those of the apes. man as to make it imposdble to regard 
apes. This fact alone was sufficient in the accompanying diagram I have him as a possible ancestor, 
to demonstrate that the ancestors of attempted to indicate the contrast in 

Neanderthal man must have already form in the neck vertebrae (the sixth T ATER on in this article I shall 
departed widely from the stem which alone is shown) of Neanderthal man, in JL^ explain how Dr. Morant has 
gave rise to members of our own species, comparison with these of the gorilla recently examined this problem by 
In other words, Neanderthal man him- and modem man, in order to suggest statistical methods, and has arrived 
self could not by any possibility have that, measured by the contrast be- at the conclusion that there is a pro- 
been an ancestor of modern man. tween modem man and the ape, found hiatus between Neanderthal 

In 1908 and the succeeding years. Neanderthal man differs profoundly man, which exhibits a remarkable uni- 
evidence of the utmost importance was from his successor. This is indicated formity of type, and all the modem 
obtained in the Dordogne Valley in also in the poise of the head, which races of man, which can only be prop- 
France, which for most anatomists (for the purposes of the diagram) was erly expressed by putting the two 
settled the issue once for all. The most determined by the slope of the flow groups into different species, 
complete skeletons of men of the of the brain-case. Id former years, from the time of 

Neanderthal type that had yet been The distinctive features of the hands Huxley up till modem times, when 
found were obtained at La Chapelle- have been commented on previously. Professor Sollas of Oxford has revived 
Aux-Saints and La Ferrassie, which 
came under the charge of Professor 
Boule of the Natural History Museum 
in Paris, who has written a series of 
illuminating reports and a book on 
fossil men. 


N eanderthal man is now re- 
vealed to us as a type differing 
profoundly from modern man — an un- 
couth type with enormous flattened 
head, very prominent eyebrow ridges 
and coarse face; the trunk is short and 
thick; the lower limbs are also short 
and thick-set. The broad and stoop- 
ing shoulders lead by a curve to the 
forwardedly projected head set on an 
abnormally thick neck. The hands 
are large and coarse and lack the deli- 
cate play between the thumb and 
fingers that is found in modem man. 
The nose is not sharply separated 
from the face, the two being merged 
into what in a^nother animal would be 
called a snout. The large brain is 
singularly defective in the region of 
the forehead, and one is bound to 
draw the inference that Neanderthal 
man’s hands and brain were incapable 
of performing those delicately skilled 
movements that are a distinctive pre- 
rogative of Homo sapienSf and the chief 
means whereby the latter has learned 
by experiment to interpret and under- 
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THE SPY I SKULL 

One of two later Neanderthal types found in 
a oroito near Spy, Belgium, in 2887 
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the diBCUfisidn» many writers have been 
inclined to Insist upon the likeness of 
Neanderthal man to the aboriginal 
Australian people; but there are many 
fundamental points of difference be- 
tween them, and in spite of his primi- 
tive traits the aboriginal Australian 
conforms to the distinctive features of 
Homo sapiens. Dr. Morant confirms 
this by means of his statistical methods, 
and h8s arrived at the conclusion that 
although some modern races resemble 
Neanderthal man more closely than 
others, no race or group of races can 
be regarded as akin to those of the 
extinct fossil type. In other words, 
the statistical method has confirmed 
the opinion based upon the anatomi- 
cal study, that Neanderthal man is 
widely separated from all living races 
of mankind, and cannot possibly have 
been an ancestor of any one of 
them. 

M ost anatomists who have given 
serious attention to this matter 
agree in this conclusion, as will be 
evident to any reader who compares 
the accounts given in ‘'Ancient Hunt- 
ers,** by Professor Sollas of Oxford, 
"Men of the Old Stone Age,** by Pro- 
fessor Henry Fairfield Osborn of the 
American Museum of Natural History, 
"The Antiquity of Man,** by Sir Arthur 
Keith, "Fossil Men,*’ by Professor Boule 
and the many others who in recent 
years have investigated and written 
upon this subject. The justification 
for excluding Neanderthal man from 


Smithsonian Institution, has just 
thrown a pebble of dissent. In the 
whole range of anthropological con- 
troversy no question seemed to have 
been more conclusively and definitely 
decided than the status of Neanderthal 
man. Hence, anthropologists were in- 
trigued to know what new facts or 
new arguments Dr. Hrdlicka could 
adduce in justification of his attitude. 
He was delivering a lecture in London, 
to commemorate Huxley, who in 1864 
expressed the opinion — 

"that the Neanderthal skull ex- 
hibits the lowest type of human 
cranium at present known, so far 
as it presents certain pithecoid 
characters in a more exaggerated 
form than any other; but that, in- 
asmuch as a complete series of 
graduations can be found among 
recent human skulls, between it 
and the best developed forms, 
there is no ground for separating 
its possessor specifically, much 
less generically from Homo 
sapiens,'' (Natural History Re- 
view y page 443). 

D r. HRDLICKA’S claim was no 
doubt an act of pious respect to 
the brilliant biologist in whose honor 
the lecture was given. But I doubt 
whether Huxley would have main- 
tained this opinion if he had lived long 
enough to learn all the new facts that 
have come to light since the time when 
he last referred to Neanderthal man. 
For they have completely transformed 
the question at issue. 



OourtMjr Naiwnl Hitlurp, a/ tor Huul* 

THE HEEL, FOR EXAMPLE, VARIES WIDELY 


Left; Heel of chimpanzee; Center; heel of Neanderthal man of ta Perrassie: Right: Heel of 
modern man. The axee of the heels lie at ividely different angles and (hr siruetnre is not the same 


otir ancestry and putting him into a 
species distinct from all the living 
races of men, has now for more than a 
quarter of a century been admitted by 
almost everyone competent to express 
an opinion upon the subject. 

Into this stream of settled opinion, 
placed after so many years of storm, 
my friend Dr. Ales Hrdlicka of the 


At the time when Dr. Hrdlicka ar- 
rived in London to deliver his Huxley 
lecture, two events happened that had 
a very immB(^te bearing upon the 
controversy he was re-opening. At 
the Royal Anthropological Institute a 
week before his lecture. Miss Dorothy 
Oarrod gave full account of her dis- 
covery (in 1926) of the fossilized re- 



From Hrdltrlta, Hmlihaonian Report, 1913 


THE GIBRALTAR SKULL 

The firnt Neanderthaloid ducovery ( 18 ^ 8 ), 
lU significance was missed at that early date 

mains of a child of Neanderthal type. 

Immediately after Dr. Hrdlicka’s 
lecture Dr. G. M. Morant published a 
detailed statistical examination of the 
measurements of all the known skulls 
of Neanderthal type, in which he 
called attention to the remarkable 
uniformity of the series, the range of 
variation being very markedly less 
than that of modern man, thus effec- 
tively disposing of one of Dr. 
Hrdlicka’s chief arguments. He 
showed that there is a very distinct 
gap between the relative measurements 
of the various diameters of the skull 
when the group of Neanderthal men 
was compared with the types that 
occur in modern man, and this hiatus 
he regarded as sufficiently great to 
establish a difference in species. 

W HILE we all recognize that it is 
the business of scientists con- 
stantly to examine the evidence upon 
which their theories are based, and if 
in the light of new information they 
are found to be inadequate or not to 
conform to the known facts, to discard 
them ruthlessly, at the same time it is 
equally important that theories which 
provide an adequate explanation 
should not be abandoned until the new 
evidence appears, or the new argu- 
ments conform to these requirements 
and really discredit the theory. 

My feeling is that the considerations 
submitted by Dr. Hrdlicka do not 
establish a case for reconsidering the 
generally admitted theory, and that 
none of the points raised by him in any 
way weaken the force of the over- 
whelming mass of evidence which com- 
pels us to regard Neanderthal man as 
a species, not only entirely different 
from every variety of living man, but 
as conforming to a type that is so 
highly specialized that it could not 
possibly have been ancestral to Homo 
sapiens. 











TIIE YACHT “FISHERMAN” IN NEW ZEALAND WATERS 

In thU vaehl, Mr. Grey, Ihe author of the aceompanyinf aHieU, and his oeanis with rod and line. S^niny the tue of "mMS produdion" 
party wit remote corners of the world, exploring the depths of the methods of fishing, then seareh for unusual fish results tn great sport 


Big Game Fishing 

in New Zealand Seas* 

The Sportsman and the Scientist Work Hand in Hand 
to Provide Specimens for Museums 

By ZANE GREY 

Patron €if the American Museum of Natural History 

M ' first fishing trip to New record); 21 striped marlin (Marlinct 1927. We did make this trip, as the 
Zealand (1926) was in the miisukurii) ranging from 192 to 350 following account tells In part, but 
nature of a pioneer expedi- pounds and averaging 259^ pounds; owing to 42 days of storm we did not 
tion. The game was new 3 yellowtail (Seriola dorsalis) of 70, 75, equal our first experience, 
there, and methods and tackle crude in and 80 pounds, averaging 75 pounds; The strangest and biggest fish we 
the extreme. We anticipated criticism and 6 mako {I sums sp.) varying from captured on o\ir second expedition to. 
and opposition, and we certainly got it 180 pounds (two specimens) to 299 New Zealand watws was a threAer 
in plenty The English anglers were and averaging 236 pounds. shark {Alopias vulpes) of 640 pounds, 

slow even to consider American tackle incidentally the larpsst ever taken' on 

and methods, let alone to adopt them. T TOOK, among other fishes, ope rod and reel. But I cannot clainj the 
The results of this trip, however, JL broadbill Swordfish of 400 pounds - record because, although I got the 
justified our venture and rewarded us the first Xiphias gladius ever caught stoike and hooked the fish, I mistook it 
beyond measure, and we had the satis- with rod and reel in New Zealand for a common shark and handed the 
faction of winning a number of New waters; one black marlin of 704 pounds; rod over to W son Romer. 

Zealand anglers to our methods. We 41 striped marlin, ranging from 168 We were fishing off Stevenson's 
secured five world records, two of which (the only specimen below 200 pounds in Island, outside of Whangaroa, where 
were phenomenal. Here follows a weight) to 450 pounds (the world’s some miles off there is a submerged 
partial summary of our catch; and the record) and averaging 268 H pounds; reef Of large area. In 1926 Captain 
large number we think is justified ow- 17 mako ranging from 56 pounds (the Mitchell and I fished this location and 
ing to the deSire of the New Zealand next smallest being 115) to 800 and also the Cavalli ISlandB, where I 

Government that we catch and identify averaging 190 pounds. Among others of the first to land a swordfish. Both 

and photograph fish, to attract the my catches was a yellowtail of 111 places have since becope popiitar w|th 
attention of the scientific and angling pounds— another world’s record. apg^ers. These are IpieM mOgnif^t 

world to these new waters. This extraordinary fishing (surely fWdng waters. the OOiMr 

Captain Mitchell took two black never surpassed in the angling history great schools of hqginMkf jwd>;C|pp< 
marlin (Makaira marlina) of 685 and of the world) explains why we (Cap- feed thep on the || 

976 pounds (the latter the world’s tain Mitchril, my brother R. C. <lr«jy, hours of the day. WMle 6^ 

^ , ray botl ROmer, and I) were all so <ff these schools wQl palw a 

g uMto hod by p«rnJ«eon at Mr. Grey and Natorsl ^ mpking a SOCOnd trip fa noise hkO thS tOnddhp lff A 
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stones. At such time swordfish, mako 
and other sharks abound. 

The thresher shark is one of the rare 
fish of the seas. At Catalina I have 
had several follow a trolled bait. They 
stuck their long tails out of the water 
and struck at the bait with them. Of 
all strange weapons that have evolved 
upon fishes of the seas, I think the tail - 
of the thresher is the strangest. If his 
body is nine feet long, his tail will be 
ten. When swimming, he can look 
backward and upward at the tip of this 
tail and strike very accurately with it, 
since his eyes are situated almost on 
the top of his head. He makes one 
think of a prehistoric monster that has 
survived to the present. 

T hree threshers have been caught 
at Catalina in twelve years— all 
small ones, around 300 pounds each. 
Each one was hooked through the tail. 
They had snagged themselves on the 
hook while striking at the bait. In 
New Zealand threshers are caught 
pretty often, and run fairly big. Often 
they leap like greyhounds of the sea, a 
most unusual and wonderful spectacle. 
And they are hard-fighting fish. 

This 640-pound one that I ran on to 
in New Zealand, fooled me in the 
strike. He had not shown on the sur- 
face and his bite was nothing much to 
speak of. But he felt heavy and slow, 
like a reremai — a ground or sand shark 
— so I gave the rod to my boy with the 
remark: ^‘Here, Romer, see how quickly 
you can lick this fish.’* 

Now Romer is a husky lad and has 
had some luck with big fish. As all 
boys do, he brags a little. Sometimes 
seeing me or Captain Mitchell or 
R. C.* in difficulties with a big fish he is 


*My brother R. C. Grey. 
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A “MAKO” SHARK 

The author, standing beside a 27H~vound 
mako shark which was cauaht and landed 
with the rod and line which he holds. 
Fish of this kind put up a terrific battle 


prone to remark: ‘‘Say, it takes you a 
long time on that fish. Pull his head 
off. I could!” 

However, Romer met retribution in 
this thresher. For the first hour he 
could do nothing with the fish. Mean- 
while R. C. came up and made re- 
marks. “Why don’t you pull him up? 
You’re weak in the back, boy.^^ We 
can’t hang around all afternoon.” 

Then Captain Mitchell ran up in his 
boat: “Hey, Romer, what’re you on? 
We’re mighty curious to see if you can 
lick him.” And I said: “Son, for a 


boy who‘a a sprinter and who aims for 
football, you are sure slow as an 
angler.” 

Altogether— for the boatmen and his 
•pal, Johnny Shields, got after him too 
— we made him see red. It really was 
a mean trick. But Romer himself 
sometimes plays mean tricks. How- 
ever, he worked on that fish as he had 
never worked before on anything- and 
he has fought some pretty good battles. 

At the end of two hours he had the 
thresher stopped, and in another hour 
and a half he had him whipped. Really 
he gave a magnificent exhibition. He , 
blistered his hands, lamed his back, and 
ruined my rod, but he whipped the 
thresher. 

W HEN the great fish came up so 
we could see him, I certainly 
sustained a shock— and I have seen a 
great many remarkable sea-creatures 
come up out of the deeps. He wsw a 
huge, grotesque, frightful, and terrible 
fish to gaze upon. All my fishing years 
I had longed to catch a great thresher. 
Here I had struck one— a record— and 
had turned the rod over to my son! The 
joke was on me. 

The thresher must be classed as a 
game fish. He fights deep most of the 
time and is exceedingly stubborn. 
Comparing him with the Twafco, he^ is 
pound for pound a harder fish to whip. 

The makoj however, is the aristocrat 
of all sharks. It is really unfitting to 
call him a shark at all. I seldom use 
the word with regard to him. And 
after he attains some weight— say over 
400 pounds — he is indeed a magnificent 
sporting fish. His leaps are prodigious, 
inconceivably high above the water. 
The ease and grace of this leap is in- 
describable. It must be seen. He 





A THRESHSER SHARK ON THE BEACH 


TM» $kark, «tawfd b 
an nnima: 


A j- Jt k h it, * 
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R. C. GREY AND SWORDFISH 

The author* R brother poees with a 386- 
pound striped marlin swordfieh. This 
fish comes vert in size to the author* s record 
ccUeh of a J!t50 pounder t landed in 1926 

Gomes out slick, glides up, turns a 
somersault, and goes down heard first, 
like a diving gull, almost without a 
splash. Then instantly he is out again. 
^Idom does a mako leap once only. 
I have had one go up six times -a most 
thrilling sight. His third leap is al- 
ways the highest. 

The mako seems to be known only in 
New Zealand and Japanese waters. He 
attains huge size, up to 2000 pounds. 
Captain Mitchell hooked one in 1926 
that leaped twice — the first time scar- 
ing us nearly to death, and the second 
giving us time to judge his weight 
fairly at around 1200 pounds. Need- 
less to state here, that mako is still 
roaming the sea. Some day, though, 
we will catch one that large or even 


leaped out of the water as the captain sore he would bite. He did not. Tl^ . 
was winding in the bait, and nearly I did have a fit. ^ ^ ^ ^ 

landed in the boat. The fish was after My brother, R. C., stmek a stfip^ 
that bait and he got it. Then he gave marlin off the Cavallis which gave per- 
•a grand exhibition of fighting on the haps the greatest surface exhibition I 
surface. My black marlin, 840 pounds, ever saw. This fish was one of the long 
charged my ‘^teasers'' and bait, and slim ones, ^ marlins go, but he was so 
certainly committed suicide. swift in his leaps that we could not 

It is my opinion that fishes of this train the cameras on him, and ^ 
species do not like rough water, as the strong ^ that^ R. C. could just barely 
striped marlin do. During three months, stay with him by running the launch 
1 had hold of only one, beside that full speed. 

which I caught. I saw this fish heav- .... 

ing up behind my bait and he sure was T T was bright sunlight, with just a 
big. He took it and I struck at him, 1 ripple on the dark blue sea. The 
but — alas! marlin blazed in the air, green on the 

We saw a very large black marlin, back, striped across his silver-white 
surely a 1000-pounder, riding the sides. He cracked the water like pis- 
swells. It was in shore near the en- tol shots; he made every kind of a 

splash, from a thin cutting of spray to 
a great, angry boiling maelstrom. The 
beauty and wonder of such spectacular 
acrobatics must be seen to be believed 
and appreciated. Especially must the 
magnificent fury or fright of this tiger- 
species be seen. It cannot be ade- 
quately described. This marlin weighed 
386 pounds, and comes next to ray 
record (450) of 1926. 


AUTHOR AND SON 

The SkO-powfiid tkreeher shark is shown. 

Note the extreme lenflh of its strong tail 

trance to the Bay of Mands, on the 
way to my yacht at the close of day 
when we had no good bait. I put on the 
only one there was — a kahawai stiff as 
a poker. 

We followed this marlin — all three 
boats — and the closer we got to him as 
he rolled up in the swells the louder we 
yelled. If I had known then that we 
were going to see swordfish in the ^uth 




larger. 

We caught two black marlin in New 
Zealand waters in 1927, both small 
fish — 340 and 880 pounds. Quite a 
comedown from our 1928 fish of 704 
and 976 pounds. However, the cap- 
ture of any black mwlin is an event to 
be proud of, and 1927 was a bad sea- 
son because of rough waters. Captain 
Mitchell’s fish, the larger of the two, 


Seas twice as big as this one, I might 
have saved my breath. But there are. 
lots of things we do not know t^til 
they happen. Anyway when I jpifc 
my bait in front of this marlin and h^ 
sheered off aftsgp it, 1 nearly had li At. 
He refused to tiake it. We followed, 
and made careful approach to dn« 
bait again before him. He came tO it 
and swam dear round it. We wew 
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Giving Scales a 

Variety of Jobs 

Balance Scales Now Used for Many Pur- 
poses Besides Simple Weighing 


I N written history, the first refer- 
ence to weighing is given in the 
narrative of Abraham's dealing 
with the sons of Heth. He paid 
them 400 shekels for a burial place, 
weighing out the money with a bal- 
ance. This ancient medium of ex- 
change was not a coin in the sense we 
know it, but was the amount of silver 
equal to the shekel weight — about one 
ounce avoirdupois. 

In Act 51 of King Henry III, dated 
1266, is written: ... an English 
penny called a sterling, round, and 
without any clipping, shall weigh 32 
wheat grains in the midst of the ear." 



SORTING EQUAL-WEIGHT SETS 

Connecting tods are here weighed and 
placed in seta to minimize grinding work 


Thus this method of counting mon- 
etary value by weight survived the 
vicissitudes of many years despite the 
introduction of the coinage system. 
Today, scales are being used to count, 
not monetary value, but the number of 
small parts, such as screws or bolts, in 
a mass; the number of yards in a bolt 
of cloth; or the number of gallons of 
liquid in a container. 

Knowing the exact weight of one unit 
of the rruias or volume to be counted or 
measured, it is an easy matter to weigh 
the whole on an accurate scale and, by 
simple division, find the quantity of 
the mass in whatever units may be 
desired. 

Suppose, for example, a 
steel hammer, a yard of 
woolen cloth, and a pint of 
liquid each weighs one 
pound. We weigh some of 
each and find that each 
totals 20 pounds. We 
know then that we have 20 
hammers, 20 yards of 
cloth, and 20 pints of the 
liquid. 

T O obviate more la- 
borious methods, this 
principle is being used in 
industry to count bolts, 
nuts, machine parts, and 
many other products, to 
measure spring tension, 
horsepower, liquid volume, 
and for sorting, checking, 
and testing in a great 
variety of ways. The 
automatic scale, employ- 



COUNTING A SHOVELFUL 

Weights in the van on tare beam lever, indi- 
cate, by ratio, the number of hinges weighed 


ing no springs but depending on bal- 
ance rather than distortion, is com- 
monly used today to hold down a 
great number and variety of odd jobs. 



BATCH WEIGHING IN GLASS PLANT 


This hopper scale passes under hoppers; material is 
drawn from each; weighed; mixed; and then emptied 



SCALE FOR ‘’WEIGHING" HORSEPOWER 
Used wUh Sprague dynamomeifirf this scale may he designed to 
show tofsm in pouHdSt or horsepower directly, of an airplane motor 



YARDAGE SCALE FOR HEAVY FABRICS 


A perpetual, accurate inventory of valuable upholstery fahriee may 
be maintained with this scale which shows number of yards in the roU 
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What Becomes of the Starlight? 

If Space Is Infinite and Finally Empty, the Energy Radiated 
From the Stars Must Go On Forever; But if 
Space is Curved” — What Then? 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairrmm of tht Deparim€nt osf Attrcnomy and Director of the Ob»ervotory» Princeton Univertity 
Retearch Ateociate of the Mt» Wilton Obtervatory of the Carnegie Jnttitution of Wathington 


T he engineer is always keenly 
alert to secure the highest 
possible efficiency in his ma- 
chinery. Whether he seeks 
to transform electric energy into light 
in a lamp, or power in a motor, or 
mechanical into electrical energy in a 
dynamo, or to turn heat into me- 
chanical energy in a steam or in an 
internal combustion engine, he desires 
always to reduce the wastage incidental 
to the transformation. 

In some cases such as the electric 
motor these losses are small, but in 
heat engines of whatever sort 
they are inevitably large. From 
the very nature of things as ex- 
pressed in the famous “Second 
Law’* of thermodynamics, it fol- 
lows that when we take heat into 
our engine from a source of high 
temperature we can turn only a 
part of it into mechanical work 
and must dump the rest, still in the 
form of heat, into some region of 
lower temperature — for example, 
into the water which cools the 
condensers of a power plant. The 
energy comes to us at first in 
the form of rapid chaotic motions 
of the molecules. We can turn 
part of it back into orderly mo- 
tion of our machinery, but not 
all — the rest still remains at- 
..ached to molecular motion and 
must remain thus as long as we 
have no way of stopping this 
motion entirely; that is, working 
with the cold aide of an engine 
at the unattainable absolute zero. 


in 230 millions is caught by all the 
planets together. The rest goes out 
into interstellar space. The fraction 
intercepted by the other stars must be 
excessively minute. Far more is taken 
up by the dark nebulae — on account 
of their enormous size — than by all 
other known bodies together. But 
even these cover but a moderate part 
of the heavens, and most of the radia- 
tion passes out beyond them into the 
unknown. 

Moreover, the radiation which is 
intercepted, for example, by the 


Y et even our power en- 
gines have an efficiency 
of 10 percent. How is it with 
those vaster engines which nature 
shows us in action — the stars? 

The stars may be regarded as heat 
engines in the physicist’s sense of the 
word — on an enormous scale. They 
are drawing upon internal energy of 
some sort, transforming it into heat 
and radiating it away into space. 
What becomes of the heat? Is any of 
it “used** and if so, what fraction? 

If we are to count as energy “used,** 
only that fraction which falls on other 
known bodies, the efficiency of a star — 
and in particular of the Sun — is almost 
incredibly small. Of the whole flux of 
radiation from the Sun only one part 



Courtoay ot tlM Cunwirf* ItMtMoClM 

THE FAMOUS BRUCE TELESCOPE 

Camera viith vMek the photographs jor the remarkalile 
nev) Barnard, MUky Way photographic atlaa were made. 
The main lene ts ten-inch doublet 


planets, is not permanently trapped. 
A very small part of it may be stored 
by chemical change like that which 
had gone to make the earth’s coal 
beds, but almost the whole goes to 
heat the body on which it fi^ and to 
raise it to such a temperature that it 


We can be quite sure that not one 
part in 10,000 millions of the Sun’s 
heat is permanently stored as energy 
in any known body. If to make such 
a transfer of energy from place to 
place were the Sun’s business, we 
would conclude that its efficiency was 
less than 0.0000000001. But we have 
no valid reason for making this as* 
sumption. Whether we can say any- 
thing at all about the efficiency of the 
stars depends upon what we may 
conclude about the fate of the radia- 
tion which escapes far into the depths 
of space millions of light years 
from its source. No certain 
answer to the question can be 
given in the present state of 
human knowledge, but several 
possible answers present them- 
selves for our consideration. 

F irst, it may be that space 
is infinite and — outside the 
region occupied by the Millqr 
Way, the star clusters and the 
nebulae — practically free from 
obstructing matter of any sort. 
In this case the escaping radiif- 
tion will simply go on forever, 
speeding out ever more widdy 
and growing correspondingly 
feebler. If, as most as^physi- 
cists now believe, the radiation 
of the stars is maintained by a 
gradual transformation of their 
substance (mass) into energy 
(heat) , after the manner imagined 
by Einstein, it might be cen- 
ceived that all matter might 
aggregate into stars and that, 
in the course of suffiehmt tjhne, 
the stars would wear th«nse}ves 
away and disappear. l%e energy 
dttdveifMrom the transfarmation 
of their substance would ]«ave 
the once star-sown portion ef tqwce 
and become lost in its infinite deut^, 
and the material universe we^ Mve 
vanished into the -vold. 

There is nothing knnem to atiejnee 
which is hostile to iiblil 
except that the # ail 

toatter to form idam afi|i^ Immoh- 


radiates heat away on its own acocrant 

as fast as it receives it; and agitin the able. 'Hm prospect yl^ch It imyiSta is,' 
flying energy, after a transitory delay, however, estheticeSy dlaiMpceeehle te 


is 


“On tine did road from star to star 
A wanderer and a vagabond.’- , 


most people-just why, the tnttM* has 
never been fully able to nnderltand- 
But, fortunately, other iKireeeite are 
poetible.’ ■ , :< ' 


August 1928 

It may be, for example, that space 
b not infinite but returns upon itself 
In some fashion. If we come down to 
the simple case of space of two di- 
mensions — a surface devoid of thick-* 
ness — we can see at once how this can 
happen; as in the obvious case of a 
sphere, and in many other ways repre- 
sented by other less regular closed 
surfaces. We cannot make any picture 
in our minds of how space with its 
three dimensions may be similarly 
re-entrant; but the mathematician will 
tell us that this is because our imagi- 
nation is unequal to the task of getting 
outside the space in which we live and 
move, and viewing it as a whole as we 
view the surface of a ball. By his more 
powerful tools of analysis he can show 
that the idea of space returning into 
itself is logically consistent, with noth- 
ing at all absurd about it. 

W E cannot, indeed, determine 
whether the actual space in 
which the stars are situated is “flat*^ 
(that is, infinite) or “curved’* (that is, 
re-entrant). All that we can say is 
that if it is “curved” the portion 
which extends out to the remotest 
visible nebulae must be but a very 
small fraction of its whole extent, so 
that its “curvature” would no more 
need to be considered than the curva- 
ture in the ordinary sense of the earth’s 
surface (which we call sea level) needs 
to be considered in crossing a Hudson 
River ferry. 

If space is “curved’^ the escaping 
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AND COSMIC DUST 

The$s lis wiMn tmr own ttniwrw, yH ihm 
ure a MUion of them within imlognmhte 
rantw. Ifo knowt^eomehundreek ^ awfr 
goMk of other unimeeej many of them dow^ 
me Of wrye or Usrger than our om umeetee 
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radiation must alternately return and 
sweep about it forever from one part 
to another. We can be sure that it 
does not return upon its path so pre- 
cisely as to be focused, so to speak, 
once more upon the point of its origin, 
for in that case we should see light 
shining from places where stars once 
were and are no longer (since all the 
stars are moving). But if the return 
is not so precisely upon the same track 
it is quite possible that we should 
simply have scattered radiation flying 
about in all directions through space. 

Such diffuse radiation would prob- 
ably be very feeble. Jeans — basing 
his calculations upon best available 
data — finds that if all the matter con- 
tained within the region of the spiral 
nebulae were converted into radiation, 
and this radiation condemned to 
wander endlessly about this same 
region, the average intensity of the 
radiation would be about that of 
ordinary moonlight. That is, about 
500 times as great as the light of the 
stars on a clear moonless night. 

We see, then, that if space were 
everywhere filled with stars and 
nebulae as densely as it is in the region 
that we can observe, and if all these 
except the solar system were turned 
into radiation, we would have a far 
brighter sky than we now see. But if 
the whole extent of space were a few 
hundred times greater than that of the 
nebulae-filled portion of it, the whole 
material universe might disappep and 
leave no trace except a feeble diffused 
illumination like our present starlight. 

B ut is this the end? May not the 
process of conversion of matter 
into energy be reversible so that the 
diffuse energy of radiation ultimately 
becomes reconcentrated into atoms, 
starting a new cycle of change; and so 
on forever? 

No one can answer this question. 
We know of no process by which this 
change might be effected; and when it 
comes to details it is very hard even to 
imagine any. In the diffused state of 
radiation contemplated by Dr. Jeans, 
the amount of energy which is re- 
quired to make a single hydrogen atom 
would be spread through some 400 
cubic feet of volume. How all this 
could be concentrated into 'the minute 
region which the newly formed atom 
would occupy, is beyond our imagina- 
tion to conceive. 

The riddle becomes still more diffi- 
cult when it is realised that the radiant 
energy is not stationary, but is flying 
about in all cHrections with the velocity 
of light. Moreover, unless the radia- 
tion were of even shorter wavelength 
than the most penetrating of the 
cosmic rays which Dr. Millikan has so 
brilliantly investigated, a single quan- 
tum or natural unit of energy of this 
radiation, if turned back into matter, 
would not make nearly enough to 
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ANOTHER UNIVERSE 

Beyond the spiral nebulae (other universes) 
what? , Emptiness; or is spaced ^'curved** 
and finite? Here is a case where our com- 
mon sense tells us one thing and our reason-- 
ing suggests the opposite^ Time may tett 

form an atom. We would then have 
to suppose that dozens or hundreds of 
quanta of radiation coming from dif- 
ferent origins, in some way were 
simultaneously combined to form our 
new-born atom. To picture such an 
event certainly staggers the imagi- 
nation. Dr. Millikan’s bold sugges- 
tion that the production of the cosmic 
rays results in some cases from the 
union of 28 hydrogen atoms to form a 
silicon atom is comparatively tame, 
although it is not easy to see how the 
28 electrons and 28 protons can all get 
to the same place at the same time or 
nearly enough so to form a heavy atom. 

B ut it would not be justifiable to 
say that because we cannot im- 
agine how a thing could happen, it is 
impossible. It may be that atoms are 
reformed from radiation somewhere 
in space, but we have not the least 
evidence they can be so formed — much 
less that they are. 

Our speculative thought has wan- 
dered far beyond the bounds of ex- 
perience and the knowledge based on 
it, and the only sound intellectual 
position on this question is agnostic. 
We simply do not know. 

Once more the famous non-magnetic 
— ship Carnegie is sailing the ssosH 
seas in search df fact. What fact 
merely the state of the earth’s magnet- 
ism? Far from it. The many things 
the seientifie staff is doing on long 
soyage will be explained authentteaH^ 
in a future article. 
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arming Under reaper 


Crops Will Be Bigger, Earlier, More Numerous and Produced With 
Less Labor When We Grow Them By the Method Now Used 
With Tremendous Success to Raise Pineapples In Hawaii 


By MILTON WRIGHT 


T he pineapple growers of 
Hawaii last year paid 500,000 
dollars for paper under which 
to grow pineapples. You can 
buy a lot of paper for a half million 
dollars, but then a lot of pineapples are 
grown in Hawaii and 90 percent of the 



THE ORIGINAL PAPER FARMER 

Whai lielps sugar cane in Hawaii should 
help other crops elsewhere, he reasoned 


crop is grown under the paper. Of 
course, the growers get back the money 
they spend for paper— they raise 80 
percent more pineapples than they 
otherwise would — and there is a tre- 
mendous saving in labor, 

B ut the Hawaiian pineapple crop 
is only the beginning. Without 
any great stretch of the imagination we 
can see the day — not so very far off — 
when nearly all our plants - potatoes, 
corn, tomatoes, spinach, cotton and 
what not will be grown under paper. 

For four years the Department of 
Agriculture has been carrying on a 
number of experiments with it and 
their comparative tests have demon- 
strated beyond dispute the value of 
paper to stimulate plant growth. With 
every crop save one — peanuts — the ex- 
periments were an unqualified success. 

To understand the use of paper in 
agriculture, suppose we go back to its 
origin. On a sugar plantation near 
Honolulu, before the World War, 
Charles F. Eckart found it a stupen- 


dous task to keep down the weeds 
which sapped the life of his crop. Year 
after year he had been heaping crop 
refuse between the rows — mulching is 
the term farmers use— for the double 
purpose of blanketing the weeds and 
retarding the evaporation of moisture. 
There was an objection to this, however. 
The mulch would decompose after a 
short time and, becoming a part of the 
soil, would actually encourage the 
growth of weeds. 

If only Eckart could find a mulch 
that would control the weeds perma- 
nently, he would be making a tremen- 
dous stride forward. At last he hit 
upon a tough kind of paper. He im- 
pregnated it with asphalt and laid it 
on the ground over the fresh cut stalks 
and seed cane. To hold the paper down 
he turned the soil over the edges. The 
sharp shoots of the young plants easily 
stabbed their way through the mulch 
of paper, but the weeds were effectively 
smothered. 

The idea grew. That a paper mulch 
meant farming without weeds was 
readily understood, but other advan- 
tages began to be realized. It meant 
bigger and earlier crops with less labor. 
The use of black paper, it was found, 
raised the temperature of the soil, for 
the black surface of the paper absorlbed 
the rays from the sun. Also the soil 
did not cool so quickly. The activity 
of bacteria was increased with the rise 
in the temperature of the covered soil. 


Furthermore, the moisture remained 
in the ground until it was absorbed by 
the plant roots instead of being wasted 
quickly by evaporation. Then, too, 
the paper preserved the original cul- 
tivation of the soil throughout the 
growing period. You tilled the earth 
once at the beginning of the season and 
no more, save for turning the earth 
over from time to time in the rows by 
machine. 

T here were many reasons why 
plants should benefit greatly from 
the heightened temperature of the soil. 
Bacteria break down organic com- 
pounds and convert them into nitrates 
and other soluble forms to nourish the 
plants. These micro-organisms are 
extremely sensitive to temperature con- 
ditions. When the temperature drops 
below 41 degrees, Fahrenheit, they 
cease to develop nitric acid. At 98 
degrees they are at the height of their 
vigor. At 113 degrees their activity 
drops back apin to what it was at 69 
degrees. It is important, therefore, that 
the soil temperature be right, and any 
means which keeps the soil tempera- 
ture at a proper level is worth while. 

Another factor in plant growth 
stimulated by soil temperature is 
osmotic pressure. Osmosis is that 
process by which the moisture is car- 
ried from the soil into the roots and 
through the stems and leaves; upon it 
all plant development depends. The 
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THESE CUCUMBERS ARE FOUR WEEKS OLD 

The planis at the lef t were grown under mulch paper. Their growth ia not only great hut uniform. 
The plants at the right were given the usual care accorded to cultivated vinea. Note the difference 


d^ee of OBTHOtic pressure and the 
rate of its action depends upon the 
temperature— the higher the tempera- 
ture the greater the osmotic pressure. 
Tobacco plants and pumpkins have 
been known to wilt at night, even when 
there was abundant moisture in the 
soil, as soon as the soil temperature fell 
much below 55 degrees. 

Some soils, of course, absorb much 
more heat than others, the temperature 
being largely dependent upon the color. 
Dark earth absorbs more heat than 
light-colored earth, and soils of any 
color at night or in cloudy weather have 
a tendency to cool off until they reach 
the temperature of the surrounding 
air. Usually dark soils remain slightly 
warmer than light soils at night, but 
this difference is much more pro- 
nounced between soils which are 
covered“ with mulch paper and those 
which are not. 

W HERE you have the same mois- 
ture content in a light colored soil 
and a dark one, the dark colored soil 
shows the greatest gain when you use 
dark colored mulch paper. Black soil 
absorbs the most heat, brown next, red 
next, yellow next, and gray the least. 
When mulch paper is used, the heat- 
absorbing capacity of all the various 
colored soils tends to be equalized. The 
soil which ordinarily is a good heat 
absorber becomes a better heat re- 
tainer, and the soil which has the least 
heat retaining capacity is raised to the 
capacity of the greatest. 

With one unused to the use of mulch 
paper, the thought is likely to occur 
that rains would be prevented from 
reaching the soil under the paper. The 
fact of the matter is that the water 
reaches the soil through the openings 
where the plantings are made or be- 
tween the edges of the paper and seep- 
ing downwards or sideways, due to 
gravity and capillary action, is stored 
up under the blanketing effect of 
mulch paper. 

With the theory of mulch paper be- 
ing so sound and full of promise, to say 


nothing of the remarkable results 
achieved in the Hawaiian Islands, the 
Department of Agriculture and others 
began experiments in this country in a 



THEY OVERCOME PERSPECTIVE 


variety of climates and soils and with 
a variety of crops. Side by side plant- 
ings were made, one set under mulch 
paper and one set uncovered. With 
sweet corn, beets, sweet potatoes, white 
potatoes, turnips, tomatoes, spinach, 
cotton — with every crop which was 
tried, save one, the results were 
phenomenal. Here where the paper 
was used in the middle of the growing 
season you would find nothing but 
splendid, luxuriant growths. There, 
where there was no paper, you would 
see the weaker brothers and sisters of 
those same plants, their growth lag- 
ging far behind. 

T he single exception was peanuts. 

Instead of increasing the yield, 
mulch paper actually decreased it by 
46 percent. The explanation lay in the 
fact that the mulch paper prevented 
the natural pegging of the plants. 

Here are the results from trials with 
and without mulch paper at the govern- 
ment's experimental farms at Arling- 
ton, Virginia. The percentages show 
the increased yield of the mulched 
areas. 


White potatoes 73 percent 

Cotton 91 percent 

Sweet potatoes ... 122 percent 

Celery 123 percent 

Peppers 146 percent 

Eggplant 150 percent 

Green beans 153 percent 

Beets 409 percent 

Carrots 507 percent 

Cucumbers 512 percent 

Sweet corn 691 percent 


One thing made clear by the experi- 
ments is that not only are crops more 
abundant, but they are earlier. In 
many cases this affords the possibility 
of an additional planting before the. 
growing season is ended. 

Applying mulch paper to a crop area 
is simplicity itself. The paper comes 
in rolls— 150 or 300 yards long and in 
widths of 18 and 36 inches. The farmer 
lays the roll down across one end of a 


The plania in the background acttuilly 
loom up larger than the unpopercd crops 



RESULTS IN THE LABORATORY 


The $oil m ihe muuMied dnion eeis at the left formed a hard eahe thro^h which the 
hid ta force their way. Under the paper the eoil rematne wfi and rdatne a lot of moteture 
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WHERE MULCH PAPER MAKES ITS MARK 

Observe what looks like parallel lines running across this field of pineapples. Each line is a 
rou> of plants not protected by special mulch paper. They did not grow as high as the others 


row of cultivated soil and unrolls it to 
the other end over or between the 
beds. The paper is thus in direct sur- 
face contact with the beds. Where 
drill crops are to be planted a strip of 
two inches or less is left between suc- 
cessive strips. The paper is anchored 
to the ground with stones laid on, 
with staples driven through, or simply 
with dirt turned over the edges. In 
broad fields, where the strips are some 
distance apart and the wind has a 
chance to lift the edges, it generally is 
best to turn the edges of the paper 
down into shallow trenches and cover 
the margin with soil. 

A n easy way to lay the paper in 
. general field work is to fit an ad- 
justable handle into the ends of the 
roll. One man takes the handle and 
walks away from the paper, rolling it 
out, while another man on each side 
turns enough dirt over the edges with 
a small hoe to hold it down from the 
wind until small plows can throw soil 
over the edges to hold the paper in 
place permanently. In Hawaii, where 
thousands of miles of paper are laid 
each year, specially designed paper- 
lying machines are drawn by mules or 
tractors. With a single operation such 
a machine prepares the bed, lays the 
paper and covers the edges. 

Planting is done by either of two 
methods' "through the paper or be- 
tween strips of paper. Where you have 
such crops as tomatoes, eggplant, pep- 
pers, pineapples or field corn which re- 
quire rather wide intervals, the best 
way is to plant in regularly spaced 
openings made through the paper. The 
opening may be made in any one of 
several ways. With pineapples, for 
example, the usual practice is to stab 
a hole through the paper and into the 
soil with a rounded stick or dibble. The 
pineapple slip is then placed in the 
plant bed through the opening. Sun- 
grown Sumatra tobacco also has been 
grown successfully when the planting 
has been done by this method, the in- 


crease in yield amounting to as much 
as 71 percent over the old method. 

With tomatoes and other less hardy 
plants, it is advisable that the openings 
be made sufficiently large for some un- 
covered soil around the plant’s base. 
Usually a hole about four or five inches 



TOMAimS FIVE WEEKS OLD 

Such plants not only grow faster hut 
show a 44 percent increase in yield 


in diameter is sufficient. With a 
smaller opening the tender plants are 
likely to suffer while they are getting 
started. 

Sometimes plant openings are made 
by making criss-cross slits in the mulch 
paper in such a manner that the edges 
may be folded back as flaps. It is 
possible to so adjust these flaps that 
considerable protection from the wind 


is given to the young pbpats. Cm 
poerible objection to these is thut 
in some places th^ are likely to offer a 
barrier to rainfall whidi otherwise 
might drain through the openings. 
Where there is too mubh rainfidl, 
however, the barrier provided by 
the flaps may prove to be an fdvan- 
tage. 

With carrots, radishes, spinach and 
other drill crops sown in rows close to- 
gether, the planting is done between 
the strips of paper. Each strip acts as 
a sort of watershed carrying the rain- 
fall direct to the root area. When Such 
a method of using the paper is em- 
ployed the weed growth is confined to 
the narrow planting strip, rarely more 
than two inches wide, and the work of 
cultivation is reduced to a minimum. 

S OME crops, of coiirse, benefit more 
than others by the use of mulch 
paper. The heat-loving type of plants, 
such as pineapples, tomatoes, cucum- 
bers, tobacco, eggplant, peppers and 
sugar cane, seem to respond best, but 
many kinds of berries, nursery stock 
and vegetables, also, probably could 
use it to great advantage. There is 
little doubt that as mulch paper be- 
comes more widely known and used 
that methods of adapting it to crops of 
all kinds will be developed and its 
Efficiency heightened still more in pro- 
ducing bigger crops, earlier crops, ad- 
ditional crops, and cropE cared for with 
less labor. 

Already, as a result of the success in 
Hawaii, extensive trials are being made 
with various crops in Africa, Australia, 
Asia, the West Indies and Europe, as 
well as in the United States. Tlw re- 
ports of all of them strongly suggest 
that the practice may become a general 
one, and that it is soundly economic. 

Think what it may mean! No more 
drought-bom famines. No more W- 
ren acres. No more ceaseless t<^ from 
dawn to dusk in the never ending battle 
to kill cursed weeds, robbing precious 
plants of their food. ]IP>eedom from 
fear, freedom from drudgery! At last 
the man with the hoe may tiiirow away 
the symbol of his serfdom! 



YOU MAY PLANT THEM AND FORGST TSsm 

iht mMUk ]Nip«r Miftol ettUtMtum-a 1*0 ^ nMdtd. Wto iIm^ 
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DANGER LURKvS BENEATH A 

Crossing an area of hardened crust 
any part of which may conceal a 
bridged-over crevasse. Picture shows 
Henry Pigg, a lad of 18, and Jack 
Kobz, a Swiss, who accompanied 
Father Hubbard, insert at the right, 
on his traverse of the 90 mile ice area 

MENDENHALL GLACIER t 

Photograph was taken at the termi^ 
nal of the glacier and shows a stream 
flowing from beneath its ice foot 



A CROSSING TAKU GLACIER 

The surface of a glacier seldom 
provides smooth sledding. Usually it 
is a welter of dangerous crevasses 
into which the unwary traveler may 
fall to unknown depth, and if not 
rescued in time will find an icy tomb 

t WHERE THE TRIP ENDED 

From a distance, an expanse of ice 
of this nature presents a negotiable 
appearance, but crossing it involves 
the solution of an intricate puzzle 














Priest-Professor Conducts Daring Exploration 


T o demonstrate his belief in the existence of a huge 
interior mass of ice several thousand miles in area, in 
hitherto unexplored region not far back of Juneau, 
Alaldca, Father B. R. Hubbard, priest and professor of the 
UniverBity of Santa Clara, Cdifornia, has ntade a re- 
tttfkable traverse of a 90 mile stretch of the hardest 
tchul of “going." To quote Father Hubbard: 

, *T attempt the trip with a young Swiss travder, Karl 
Ttm^ay by name, but his unfortunate fall of over 40 
ifvt into a crevasse landed him in the hospital for the rest 
«l dke summer. I could find no one else with the necessary 
experience for so hasardous a trip until I met Jack Koby, 
a prospMtor on the Taku, With his three pack dogs 
•ad a student, Henry Pigg, we started off to dimb 


face of the Mendenhall Glacier. All that day we skirted 
ice falls, leaped creVasses, each man roped to a dog, 
slushed through half melted snow until close to midnight. 
During the three hours of night we huddled together on a 
moraine rock until daylight permitted us to stretch our 
frozen limbs. For two more days and nights we wandered 
through a labyrinth of rocky nunalaks and eirqmt, 
climbed ridges and cliffs bordering rivers of ice until 
after, covering over 90 miles with hardly six hours rest 
all told during the three days going, we arrived all but 
exhausted at the end of the Taku Glacier. The results 
were gratifying, confirming as they did the existence of the 
huge interior body of ice back of Juneau, and.eontributing 
much interesting and scientific data on glacial geology.” 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 

By MORRIS FISHBEIN, M. D. 

Bditor of rlie Journal of the American Medical AMOclatlon and of Hyftela 


Martyrs of Medicine 

T he death within one year, in 
Akkra, in South Africa, of three 
workers in yellow fever, adds to the long 
roll of the martyrs of medicine, to the 
list of physicians and investigators who 
have died as a result of disease in- 
curred during research for methods to 
relieve suffering and to prevent death. 

Last September, Dr. Adrian Stokes 
died of yellow fever, at only 40 years 
of age. He had already contributed 
greatly to medicine, particularly in the 
field of bacteriology, and he had shown 
the possibility of inoculating rhesus 
monkeys with yellow fever. On May 
21, Dr. Hideyo Noguchi, noted Jap- 
anese investigator, died of yellow fever 
in the same place while in the midst of 
researches attempting to identify the 
South American form of this disease. 

Among the contributions for which 
Doctor Noguchi was especially noted 
were pure cultivation of the syphilitic 
organism; the demonstration of the 
presence of the syphilitic organism in 
the brain in general paralysis and in the 
spinal cord in locomotor ataxia; cul- 
tivation of micro-organisms associated 
with infantile paralysis and rabies; the 
introduction of the luetin test for 
syphilis; the introduction of a method 
for obtaining a bacteria-free vaccine 
for smallpox; the isolation and cultiva- 
tion of the micro-organism Leptospira 
ieteroides associated with yellow fever, 
and simultaneously the development 
of a preventive vaccine and serum for 
use in treatment. His most recent 
publication dealt with an organism 
associated with trachoma in American 
Indians. For his work he had been 


honored by practically every important 
government in the world. 

On May 80, Dr. William Alexander 
Young, third member of the investigat- 
ing party, also succumbed to yellow 
fever. 

The roll of medical martyrs, begin- 
ning with Servetus and Semmelweis, 
who died for their opinions, includes, as 
listed by Garrison in the forthcoming 
edition of his notable History of 
Medicine:" 

Daniel A, Carrion (verrugas), Jesse 
W. Lazear (yellow fever), Alexander 
Yersin and Hermann Franz M tiller 
(bubonic plague), Tito Carbone (Malta 
fever), Allen MacFadyen (typhoid 
and Malta fever), J. Everett Dutton 
(African relapsing fever), Howard 
Taylor Ricketts (typhus), Bacot (ty- 
phus fever), Thomas B. McClintick 
(Rocky Mountain fever), William 
Ironside Bruce (aplastic anemia), Pirrie 
(kala azar) and Caspar Vianna of 
Brazil (postmortem sepsis). 

All of these men lost their lives in 
investigating the diseases with which 
their names are associated. Almost co- 
incidently with Rdentgen's announce- 
ment of the X ray, Albers-Schbnberg, 
in Germany, began his series of experi- 
ments. Schdnberg died of cancer after 
suffering repeated mutilations due to 
the effects of the X ray. 

Among others who had anywhere 
from five to 80 operations as a result 
of similar investigations and who died 
eventually of X-ray cancer were Drs. 
Bergonie, Spence, Blackall, Hall-Ed- 
wards and Menard. Associated with 
these men were many technicians 
whose lives also were sacrificed to their 


studies. In this country, numerous 
physicians who devoted themselves to 
roentgenology before all of the asso- 
ciated dangers were known, have died 
and continue to die from X-ray cancer^ 
To this list of physicians must be 
added also the names of many men who 
have submitted themselves to inocula- 
tion in association with the study of 
dengue fever, of influenza, of measles 
and of scarlet fever in order that more 
might be known concerning these con- 
ditions. The names of such famous 
investigators as John Hunter, Ham- 
mond, Carroll, Halstead and Henry 
Head are included in the list of those 
who have run definite risks by experi- 
menting on themselves but who re- 
covered from the experimentation. 

Creeping Eruption 

D uring the rainy portion of the 
summer in the south Atlantic and 
Gulf sections of the United States, 
many people suffer with disturbances 
of the skin which take a peculiar form. 
The disease was first described in Eng- 
land in 1876 by R. J. Lee, who noticed 
the advancing area of inflammation 
under the skin which he called, there- 
fore, "creeping eruption." Since that 
time several other physicians have 
noticed that in certain cases of diseases 
of the skin a living organism under the 
tissue burrows through and sets up 
inflammation. 

In 1924, in a clinic held in Jackson- 
ville, Florida, Dr. J. L. Kirby-Sihith 
found 179 such cases among the pmph 
who were examined. He made ca^ut 
microscopical studies of the organisms, 
picture of which is shown herewitjh* In 



AN EXAMPLE OF THE SKIN TROWUM KNOWN AS ERUPTHIN 


Thin nerien of pholographi ipern taken of the same finger in diffitretd 
poeitione. The creeping empHm woe produeea experimepM^ 


a nemdodejlarva la enMunfrm a 

in then eolurnng he wOl ag 
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the meantime^ attempts have been 
made to find how the organism is trans- 
mitted from one human being to 
another. Both dogs and cats were 
found to harbor the larvae. 

Volunteers were obtained who per- 
mitted themselves to be inoculated 
with larvae from the dog, and within 
12 hours the disease was produced in 
the human being. In fact, larvae from 
both the dog and the cat were found 
capable of causing the disease in human 
beings. Among other names that have 
been applied to this condition is 
‘‘ground itch." Not only the larvae 
mentioned, but also certain fly larvae 
and other parasites may produce forms 
of creeping eruption. The condition 
once discovered is easily controlled by 
causing the death of the infesting 
organism. 

Metals in Food 

O F late there has been much misin- 
formation disseminated by com- 
peting manufacturers of kitchenware 
and by unreliable periodicals in the 
field of dietetics relative to possible 
dangers from dissolved metallic sub- 
stances in food. In order to provide a 
scientific answer to the question of 
such dangers Drs. F. B. Flinn and J. 
M. Inouye of New York, made an in- 
vestigation with scientific controls. 
They point out that copper, zinc, 
manganese, iron, and aluminum are to 
be found in plant and sea foods in ap- 
preciable quantities, that traces of 
nickel and cobalt are often detected, 
while lead is practically unknown in 
nature, except when waters have been 
contaminated by refuse from some in- 
dustrial plant. 

The metals commonly used in manu- 
facturing cooking utensils are iron, 
copper, tin, aluminum, and nickel. 
Zinc is not used because it is easily 
acted on by weak acids and cases are 
on record of poisoning from eating 



ANOTHER ERUPTION 

Bight dagt After inoeutaiion with larvae 
from a pure euUure of Anoylostoma 
braaiitoiiae obtained from a dog 


food that has stood in galvanized ves- 
sels. Copper, aluminum, and nickel 
are all acted on to some extent by 
alkalinization or acids contained in 
food. Aluminum is only slightly at- 
tacked by organic acids and readily 
acted on by alkalies. Tin is most innoc- 
uous, but so expensive that it is sel- 
dom used for kitchenware. 

The question to be answered by the 
investigation was whether or not a 
Buflicient amount Of the metals may 


pass into foods during the cooking 
process to act as poisons. It was found 
that the foods ingested with the metals 
reduced and modified the effect of the 
metal. Animals refused food having 
too metallic a taste so that some of the 
metals had to be given by stomach 
tubes or in capsules. 

Copper, zinc, and nickel are so 
readily soluble in the acids of fruits, 
that it was considered inadvisable to 
recommend their use indiscriminately 
in vessels for cooking purposes. If the 
utensils are not kept scrupulously clean 
salts of the metal will form on the sur- 
face and these salts are more soluble 
than the metals themselves. 

It is known that zinc, copper, man- 
ganese, aluminum, and tin arc regularly 
found in the human body, although the 
exact functions of aluminum, tin, and 
nickel have not apparently been worked 
out. It was found that most of the 
metals taken in are promptly passed 
out of the body in the digestive process. 
There was no great accumulation of 
the substances even after three months' 
exposure. 

With relation to aluminum particu- 
larly, the authors are convinced that 
the amount of aluminum taken in does 
not affect the body, particularly in the 
germ cells, in any way. There was no 
evidence that the aluminum replaced 
the iron in the blood or liver and there 
was not the slightest scientific evidence 
of any chronic poisoning taking place 
from food cooked in aluminum utensils. 
Large doses of aluminum salts, like 
copper and nickel, will cause disturb- 
ances of digestion, but such excessive 
doses as would be necessary to bring 
about such disturbances in the human 
body simply do not come into the body 
from the use of cooking utensils. 

Women’s Wear and Health 

G EHEIMRAT RUBNER is one 
of the leading physiologists of 
Gertnanyi, In a recent statement he 
.has condemned present-day dress of 
women because of its disastrous un- 
hygienic effects. He points out that 
the mortality rates for women be- 
tween the ages of 20 to 26 are increas- 
ing all over the world, particularly as 


relates to tuberculosis. He feels that 
the light clothing and the resultant 
chilling of the body associated with 
loss of body weight because of the 
craze for slenderization are the pri- 
mary factors. Indeed, he says that if 
these youthful forms, which are noth- 
ing but skin and bones, were clothed 
in rags everybody would be shocked 
at the terrible social conditions. 

The clothing of women including 
shoes, weighed formerly from two and 


one half to three kilograms, or from ’ 
five to six pounds. These figures have 
long since been left behind. Modem 
clothing weighs less than a pound, 
and even winter clothing weighs three 
and one half to four pounds. How- 
ever, there is no longer, according to 
Rubner, any such thing as winter 
clothing, except for the outside coat. 
In fact, Rubner considers especially 
unhygienic the fact that underwear has 
diminished so rapidly that the outer 
garment, which is a single piece, and 
practically never washed, serves con- 
stantly as a direct covering for, and 
is in contact with, the skin. , 

Ptomaine Poisoning 

O NCE upon a time everyone who 
developed any sort of illness after 
eating was reported as being incapaci- 
tated by ptomaine poisoning. In 
recent studies of outbreaks of such 
cases in the United States it was found 
that in almost one third of the cases the 
diagnosis of ptomaine poisoning had 
been made on first investigation. 

Actually, ptomaines are compounds 
formed by the action of bacteria on 
nitrogenous matter. These substances 
are not at all poisonous as compared 
with the poisons given off by some bac- 
teria, nor are they in any sense of the 
word specific poisons. Many bacteria 
which are not harmful to man may 
act on food to produce ptomaines, and 
many bacteria which are distinctly 
menacing to the human being do not 
produce ptomaines. 

In most instances food poisoning is 
due to certain types of bacteria asso- 
ciated with food. These are either 
botulinus germs, which give out a 
highly poisonous by-product, or germs 
which have a joint affinity for the in- 
testinal tract and produce various 
forms of intestinal disease. Food in- 
fected with such germs is far more 
dangerous than food which has merely 
decomposed due to the action of some 
bacteria associated with decomposition* 
If suchjcases are to be controlled from 
the safiitary point of view, it is neces- 
sary that a scientific diagnosis be made 
in each instance, and that the word 
"ptomaine" poisoning be avoided. 



LARVA RESPONSIBLE FOR CREEPING ERUPTION 

Other forme of the skin dieturhance may be produced by other paraeitee 



CONOWINGO HYDRO-ELECTRIC PLANT 

This project ia aairf to surpass Muscle Shoals and to rank second in dam is 200 feet longer than thai at Muscle Shoals, The Baltimore 
the United States to that of the Niagara Falls Power Company. The Pike now crosses the river on a 20-foot roadway on top of the dam 


Conowingo— Huge Hydroelectric Plant 

New Development On the Susquehanna River in Maryland 
Possesses Several ** World's Largest" Features 

By A. G. CHERRY 

Engineer, Hydroullc Divielon, Stone and tVebeter, Inc. 


O N the first day of March of 
this year, thousands of horse- 
power of electrical energy 
were sent flashing over the 60- 
odd miles of transmission line to Phila- 
delphia from the first two generating 
units of the large hydroelectric plant 
on the Susquehanna River near Cono- 
wingo, Maryland. This date is a little 
less than two years after construction 
was started and is three months earlier 
than the scheduled date of completion 
of the first unit which was June 1, 1928. 
In fact, all seven units of the initial 
installation were completed June 1, 
six months ahead of scheduled time. 

F or many years, the possibilities 
for power development in the 
vicinity of Conowingo have been 
known and have at various times 
been investigated by engineers. 
Previous to 1884, however, the 
use of the power available was 
confined to sm^l grist and < 
lumber mills. In that year, 
an act of the Maryland Legis- 
lature authorized a power de- 
velopment at the site but it was 
not until recently that the nearby 
ma^rkets could absorb enough of the 
power available to make the develop- 
ment financially practicable. 

The Susquehanna River above Cono- 
wingo drains an area of about 27,000 


square miles, including almost one half 
the area of ' Pennsylvania and about 
one eighth of New York state. In the 
last 27 miles of its travel to tidewater, 
it drops almost 165 feet. Approxi- 
mately 90 feet of this drop is utilized 
by the Conowingo development. The 
flow of the river is so variable that it is 
called '‘flashy.’^ The minimum flow 
recorded is only 2,200 cubic feet of 
water per second, while the maximum 
on record is approximately 750,000 
cubic feet per second. Between these 
two limits, the flow is extremely vari- 
able not only from day to day, but 



PLACING A ROTOR 

This r<itor a/ oHS of the generators, togeikgr 
with its mighs 008, €60 pounds 


from week to week, and from season to 
season throughout the year. 

N aturally, with such a varia- 
tion in river flow, the amount of 
power which can be generated will vary 
periodically. The only economic^ 
manner in which these varying amounts 
of energy can be used to serve the 
more constant demands of the power 
market is by co-ordinating the water 
power with the output of a steam 
electric system. With such a combiua^ 
tion, the water power-plant is so opei^ 
ated that, during periods of plentituil 
water supply, the units are run eontihu- 
oxisly to carry the “base"' load of 
the power system, while during Ibw 
• flow periods^^jfhe water is stored for 
the greater part of each 24 hours 
and is then released at a high 
rate of flow for the short time 
required to furnish the power 
for the daily ^^peak** log4 
period. Conowingo is inter- ^ 
connected with the steam eleo- 
trlc system of the Philadelphia 
Electric Company which, to^ 
gether with its associated pow^ 
<orstems, furnishes co-in^ 
ramrod to absorb the water ' 

The dam and power sta^n of ihe 
Conowingo development are located 
about 12 miles above t^e 
the Susquehanna River 
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The reservoir farmed by the dam 
^sctende nearly 15 miles upetream and 
fa over a mile wide at many points* 
Submerged beneath its watersi lie 
mQes of the Columbia and Port De* 
posit branch of the Pennsylvania Rail^ 
road» the site of the entire old town of 
Conowingo, the mile-long bridge which 
carried the Baltimore Pike across the 
river, and many other buildings, struc- 
tures, and highways of lesser impor- 
tance. 


T he dam, which is nearly a mile in 
total length, is of the gravity type, 
built of mass concrete, and is divided 
into three general sections. It con- 
tains, exclusive of the power station 
head-works, approximately 430,000 
cubic yards of concrete. The spillway 
or over-flow section, 2385 feet long, oc- 
cupies the center section ; the power sta- 
tion headworks takes up 950 feet ad- 
jacent to the west bank; while the re- 
mainder of the length, principally on 
the east side of the river, is filled by the 
bulkhead, or abutment, section. 

The spillway section is designed to 
pass a flood over 10 percent in excess 
of the largest flood on record without 
raising the level above the normal. 
To accomplish this, the spillway is pro- 
vided with 50 steel crest gates, each 
22 feet, six inches high, with a span of 
41 feet, and weighing about 42 tons. 
For minor regulation of reservoir levels, 
three additional gates of the same span 
but only 10 feet high, are provided. 
All these gates are raised and lowered 
by 60-ton cranes, three of which travel 
on a 20-foot gage track on a bridge 
over the dam. Electric heaters are 
provided to keep the gate guides clear 
of ice in winter and compressed air is 
released under water in front of each 
gate to prevent the formation of sur- 
face ice. 

The present development provides 



EXTERIOR OF THE POWER HOUSE DURING CONSTRUCTION 

Lookina toward the weel h(mk of the river from below the dam. Steel and other materials were 
broughi to the job by rail on the road shown here braced io tm side of the building 


seven main water-wheel units of 54,000 
horse power capacity each, or a total 
installed capacity of 878,000 horse- 
power, which is the largest amount of 
power, either steam or water, that has 
ever been installed at one time in a 
single plant. The ultimate develop- 
ment of the site calls for four additional 
units of approximately the same 
capacity, and the headworks section 
of the dam has been so constructed 
that these units may be installed 
whenever the additional capacity is 
required. 

The over-all dimensions of the 
present power station section, includ- 
ing the headworks, are as follows: 
length 662 feet, width 176 feet, and 
height to top of switching structure 
on the roof 210 feet. The length of 
the power station when completed for 
the eleven units will be 950 feet. 

The power house is divided laterally 


into three general divisions: the gen- 
erating bay, electrical bay, and head- 
works or intake. In addition, space is 
provided for machine shops, offices, 
storerooms, assembly and dismantling 
area for large equipment, and space for 
various other necessary auxiliary equip- 
naent. The 220,000-volt switching sta- 
tion covers nearly the entire area of the 
power station roof. 

T he headworks section is designed 
as a continuation of the dam and 
contains the intakes to the water-wheel 
units. There are two intake openings 
22 feet wide by 43 feet high for each 
main unit. By gradual transition these 
rectangular openings merge into a 
single circular water passage 27 feet 
in diameter at the entrance to the water 
wheels. The intake openings are pro- 
tected from trash by sectional steel 
racks which can be cleared of any 
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LIKE A STOVE-PIPE DAMPER 

In the openposiiumi The enkanee to the wheel here is $7 feet in 
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DAM SPILLWAY SECTION 

An early tinge in the ronstrvrlion of the dam, from the up- 
Btream side, with temporary railroads abot^e and below 


accumulation by a motor-driven rak- 
ing device. Provision is also made for 
the intake openings to be closed by 
lowering steel sectional head gates in 
front of them. These head gates are 
handled by the same gantry cranes that 
operate the gates on the dam. 

The generating bay, as its name 
signifies, houses the seven main gen- 
erating units. The water wheels have 
a rated full gate capacity of 54,000 
horsepower under the normal head of 
89 feet and revolve at 81.8 revolutions 
per minute. Each wheel requires ap- 
proximately 6000 cubic feet, or 375,000 
pounds of water per second, to develop 
the full power. The units which are 
the largest in physical size in the world, 
are of the vertical shaft type and have 
plate steel spiral scroll cases. 

T O regulate the flow of water from 
the reservoir to each water wheel, 
a vertical-shaft pivot valve called a 
butterfly valve, is placed between the 
lower end of the intake and the entrance 
to each water wheel scroll case. These 
valves, which operate in much the same 
manner as the common stove-pipe 
damper, are by far the largest ever 
constructed, being 27 feet in diameter. 
Each disk alone weighs about 270,000 
pounds and when closed against the 
pressure of water in the reservoir, must 
withstand a thrust of about 3,000,000 
pounds. The valves are hydraulically 
operated, using oil under 175 pounds 
pressure per square inch. Pour of the 
water-wheel units with valves,’ were 
furnished by the Allls-Chalmers Manu- 
facturing Company of Milwavikee, and 
the remaining three by the I. P. Morris 
Corporation of Philadelphia. 

Connected directly to these water 
wheels are the seven main generators, 


each of 40,000 kilo-volt-am- 
pere capacity at .90 power 
factor, and generating elec- 
trical energy at 13,800 volts. 
The outside diameter of 
each of these huge machines 
is 37 feet, while the rotating 
part is about 33 feet in 
diameter, and weighs over 
250 tons. This weight, to- 
gether with the rotating 
parts of the water wheel and 
the thrust of the water 
passing through the wheel, 
totals about 600 tons, or the 
equivalent of two of the 
country's largest locomo- 
tives, and is all supported 
by a single thrust bearing 
80 inches in diameter, lo- 
cated near the top of the 
generator bearings. The 
unit is held in alignment 
by two babbitted guide 
bearings on the generator 
shaft and one adjustable 
bearing made from lignum 
vitae wood, on the water- 
wheel shaft, the latter being 
water lubricated, 

A motor-driven fan is provided to 
cool each generator by drawing about 
100,000 cubic feet of air through the 
machine every minute. Each main 
generator has a direct-connected 715 
kilo-volt-ampere auxiliary generator, 
which furnishes energy at 480 volts 
for operating the motor-driven exciter, 
governor oil pump, and vent fan of 
that unit. 

F our of the main generators were 
manufactured by the General Elec- 
tric Company and three by the 
Westinghouse Electric and Manu- 
facturing Company. 

In addition, two separate 
station service water-wheel- 
driven generating units of 
1900 horse-power each, are 
installed to furnish power 
for station lighting, crane 
operation and various other 
auxiliary services. The 
water wheels for these units 
were constructed by the S. 

Morgan Smith Company of 
York, Pennsylvania, and the 
direct connected generators 
are of Westinghouse Elec- 
tric and Manufacturing 
Company make. 

There are two main floor 
levels in the generating bay. 

The auxiliary equipment is, 
for the most part, located 
on the lower, while the up- 
per is the main operating 
floor. A balcony provides 
access to the generators, 
and supports the motor- 
driven exciter units. 

The electrical bay con- 
tains the low-tension bus 


structure and equipment, the mala 
and station service transformer benks^ 
the main control equipment, et cetera# 
including ten 18,800 volt oil circuit* 
breakers. 

The switching station on the roof# 
which possesses seven 220,000 volt 
oil circuit breakers, distributes the 
power after it has been stepped-up to. 
220,000 volts by the main transformers, 
to two transmission lines protected by 
two 220,000 volt lightning arresters. 

F rom the switching station, the 
transmission lines cross the river 
below the dam in two spans of 1500 
feet and 2300 feet respectively, being 
supported by four river-crossing towers 
of structural steel about 228 feet high. 
The power is carried over 58 miles of 
double-circuit transmission line to the 
large switching station at Plymouth 
Meeting, Pennsylvania, on the out- 
skirts of Philadelphia, where it is 
stepped-down to 66,000 volts and dis- 
tributed through the various sub-sta- 
tions and plants of the Philadelphia 
Electric Company’s system. The Plym- 
outh Meeting sub-station, covering an 
area of 40 acres and controlling 750,000 
kilowatts of electrical energy, will be 
the largest switching station in the 
world. 

The engineering and construction 
operations have been carried out under 
the supervision of the Chief Engineer 
of the Philadelphia Electric Company, 
by Stone and Webster, Inc., of Boston, 
who associated with themselves in the 
construction of the dam, The Arundel 
Corporation of Baltimore. The Cono- 
wingo switching station and trans- 
mission lines were designed and con- 
structed by Day and Zimmermann, 
Inc., of Philadelphia. 
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EXTERIOR OF THE DINER 

A aeneral outside view of the de luxe motor dining ear, and its “af selected for safetv of oper^ionar^M 

or advertising car. The bus chassis and motor were carefully engine, mounted in a Fageol safety eoaeh, furnishes the motive power 

The “Lunch Wagon” Modernized 

B uilt for the purposes of food 
demonstrating, food and beverage 
advertising in general, and for dining, 
the motor bus illustrated in these col- 
umns is equipped with many unusual 
features — unusual, that is, for a mobile 
unit of its kind. 

In the forward end, as illustrated, 
there is a complete up-to-date kitchen. 

Under the soda fountain at the service 
counter, there is an electrical re- 
frigerating plant, operated from a 
portable generating unit. The latter 
also serves the lighting and other 
electrical equipment. The entire kitch- 
en compartment is floored with tile. 

The sanitary arrangements are very 
complete, comprising a small marine 
type schooner lavatory. 

As a motor bus, the “Oasis,’’ as it 
is called, has proved to be completely 
roadworthy. A trip from Philadelphia 
to Florida, and back to Atlantic City, “LUNCHEON IS SERVED” 

was made without motor or tire interior of the Imunous motor dining coach, looking toward the dHver*s place, which is 

trouble during the entire journey. beyond ^ ‘*kitchenr Tables can be used in either of the positions shown in the photograph 
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LOOKING TOWAIID THE REAR 
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A MIMBRENO 


One of the mummified figures which were 
found buried under the floors of the houses 

A PREHISTORIC civilization, 
distinct from that of the 
Pueblos and the cliff-dwellers, 
has been opened up by recent 
research along the Mimbres River in 
southwestern New Mexico. Excava- 
tions made in this region have brought 
to light an ancient race whose customs, 
arts, and architecture, were different 
from any of the other semi-civilized 
people who once inhabited much of the 
southwest. 

Very little was known about this 
region until it was visited in 1923 by J. 
Walter Fewkes who made a collection 
of the pottery and implements of the 
people for the United States National 
Museum. Most of this collection was 
purchased from ranchers and other 
residents of the country who had gradu- 
ally collected the articles from the 
numerous ruins scattered throughout 
the Mimbres valley. 

S OON after Mr. Fewkes visited the 
region, the New Mexico State 
Museum and the Peabody Museum 
sent expeditions to southwestern New 
Mexico, and the work of excavating 
some of the ruins was started. This re- 
search has been continued during the 
summer months for the last three years. 
Although only two of the ancient cities 



EXQUISITE POTTERY 

The Mimbrenos were expert potters. Who 
but an expert could make such a bowl? 


Who Were the 

Prehistoric Mimbrenos 

of New Mexico? 


Evidences of a Peculiar People Whose Culture 
Differed from that of the Other Early 
Inhabitants of the Southwest 

By GEORGE A. WALLIS 


have been scientifically excavated, 
enough has been learned about the in- 
habitants to show that they were a 
distinct nationality and apparently 
antedated both the Pueblos and the 
cliff-dwellers. 

Southwestern New Mexico is a mix- 
ture of mountains and wind-swept 
desert. Rising in the mountains and 



A PICTOGRAPH 

Hundreds of fine paintings of this type have 
been found on the cliffs of the southwest 


flowing southward is the Mimbres 
River, a small stream fringed with 
willows. A short distance north of 
Doming, New Mexico, it is swallowed 
up by the desert sands; although diu> 
ing rare intervals of flood, its waters 
reach Palomas Lake in Chihuahua, 
Mexico. The ancient ruins are found 
all along the banks of the Mimbres and 
its tributaries, wherever cultivatable 
land is found. The villages range from 
farm sites with a half dozen buildings 
to towns of three or four hundred 
buildings. Water and farm land S0em 


to have been the deciding factors in 
selecting the sites for their cities. Many 
of the villages are found in level valleys; 
and, unlike the cliff-dwellings and 
Pueblos, show no desire on the part of 
the inhabitants for defensive locations 
for their homes. 

The typical Mimbreno house is a 
rectangular room of not more than 12 
by 14 feet. These buildings may be iso- 
lated or joined together in small groups. 
Most of the houses were built of stone 
and adobe. Many of the houses were 
partially underground with walls and 
roofs rising only a few feet above the 
surface of the earth. The buildings 
were entered from the side and not 
through an opening in the roof, as is 
the case with the Pueblo dwellings. 
These entrances were almost always 
located on the south or east side of the 
houses and were probably made there 
in order to admit the maximum amount 
of sunlight. Fire pits are found near 
the center of the rooms; the smoke ap- 
parently found its way out through a 
hole in the roof. 

T he ruins are in a poor state of 
preservation and nowhere rise 
above the surface of the earth. Piles 
of tumbled down stones mark the site 
of the buildings, and the walls can be 
traced by shoveling away the sand that 
has been accumulating about them 
through the ages. The walls are of 
rough stone, held together by adobe 
mortar. Heavy cedar beams which 



THIN AND DELICATE 

A etoeer new of a basin shown in SI# 
gmnp right on the opposite page 



ooee supported the roofs can still be 
found in places wbero they have been 
protected from moisture. 

The Mimbrenos were an agricul- 
tural people. Ears of Indian com, 
which were preserved by being half 
burned and charred, have been found 
in dry places in the ruins. Numerous 
pestles and metateB found in every ruin 
attest to the large amount of grain 
ground. 

The Mimbrenos were unexcelled as 
potters, and the inside of their bowls 
and the outside of their pitchers and 
vases are beautifully decorated. Pic- 
tures of deer, mountain sheep, antelope, 
bear, turkey, quail, and rabbits are 
painted on the Mimbreno ware with a 
realistic skill unequaled by any of the 
other ancient inhabitants of the south- 
west. Drawings of fish show that there 
were fish in the shallow waters of the 
Mimbres River. Besides the drawings 
of animals, the ware is decorated with 
hundreds of beautiful geometrical de- 
signs. The figures are in black or 
brown on a white background. The 
worn bottoms of the vessels indicate 
considerable use. 

ASIDE from the practical use of the 
J\ pottery in the daily life of the 
people, it had an important place in 
the burial ceremonies. Some pottery is 
found in nearly every grave ; and a bowl, 
with a small hole broken in the bot- 
tom for the occasion, is usually found 
placed over the head of the skeleton. 

The dead were buried under the 
floors of the houses in the comers 
of the rooms. The limbs of the de- 
ceased were sometimes extended but 
more often flexed. The aridness of the 
region has helped a great deal in pre- 
serving skeletons of these people who 
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PICTOCRAPHS 

DratvinOB made on the 
rocks, whether by pigments 
or etching of both, were left 
by the Ameriean Indians 
in a host of places in the 
west* They were an attempt 
at writing and in many 
eases their meaning may he 
deciphered. Some of them 
are fanciful; for example, 
those which, resdtnbling a 
dinosayx, eawsed a real 
stir in the met not long ago 



disappeared centuries ago. A general 
flatness at the back of the skulls sug- 
gests that the babies were strapped to a 
board not unlike the way in which 
other tribes of Indians are known to 
have carried their young. 

Hundreds of fine pictographs por- 
traying the customs and traditions of 
the people have been found on the cliffs 
near their homes. Some of these are 
painted in colors that have endured 
through the ages. Others are carved 
in basalt and sandstone. 

The large number of beads and brace- 
lets made from sea shells indicate that 
the Mimbrenos carried on trade with 
tribes living on the coast. In 1926, 
Mr. E. R. Eisele of Fort Bayard, New 
Mexico, found a small copper bell in a 
ruin near Hanover, New Mexico; and 
since that time several others have been 
found. The exact origin of the bells 
has not been determined, but they 
suggest that the Mimbrenos may have 
been in communication with the cop- 
per-working tribes of Mexico. The 
bells are, so far, the only metal objects 
found. And although these people 
lived in a region where copper is now 
being mined from open pits with the 
use of steam shovels, there is nothing to 
indicate that they understood the work- 
ing of metals. 

N O circulat*, underground kivaa like 
those of the Pueblos and cliff- 
dwellers have been found; although a 
rectangular room 26 by 30 feet, con- 
structed underground and no doubt 
used for ceremonial purposes, was 
found in the Cameron Creek ruin, 
which was excavated in 1925 by the 
New Mexico State Museum. The ab- 
sence of the kirns and the isolation of 
the buildings of the Mimbrenos, show 
a lack of rriation to the cliff-dwellers 
and the Pueblos. 

A few tillages which have been iden- 
tified as belonging to the Casa Grande 
people of Mexico have been found 
among ifee Mimbreno towns along the 
lower eourse of the Mimbres River. The 
village^ are easily distinguis^d by 
comparing the pottery. Mimbreno 
towns which were abandoned and later 
occupied by the Iiower Gila people of 


Arizona have been found. That the 
houses were built by the Mimbrenos is 
evident from the pieces of broken Mim« 
breno pottery found in the adobe walls* 
The later occupation of the buildings by 
the Lower Gila people is shown by the 
pieces of Gila pottery found in the 
floors and around the buildings but 
nowhere in the above walls. This 
tends to prove that the Mimbrenos 



MORE POTTERY 

The delicacy and thinness of the work and 
the fine designs on its surface are notable 


were contemporaneous with or older 
than the prehistoric, city-building 
people of southern Arizona. 

The difference in the architecture and 
the absence of the round ktva shows 
that the Mimbrenos were not influ- 
enced by the wide-spread Pueblo and 
cliff-dwelling culture of the southwest. 
This, together with the poor condition 
of the Mimbreno ruins, has led 
archeologists to believe that the Mim- 
brenos preceded these people. The 
Mimbreno ruins nowhere rise above 
the surface of the ground, while pueb- 
los and cliff-dwellings are still to be 
found in a good state of preservation. 

Just when the Mimbrenos came into 
the country and why they disappeared 
is uncertain, but they were apparently 
absorbed or exterminated by the sav- 
ages. No great number of spear and 
arrow heads sre found in the Mimbreno 
ruins. This suggests that they were 
not a war-like people and were likely 
to Jail victims of invading tribes. The 
nomadic Apaches occupied the 
country when it was first explored 
by the Spaniards. 
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The Story of the Shade Roller 

Five Factories and Two Thousand Employees Today Are Kept Busy 
Producing the Spring-Operated Window-Shades Which 
Stewart Hartshorn Patented in 1864 

By MILTON WRIGHT 


Y ears ago, long before the 
Civil War, a little boy had a 
strange desire. He would build 
a city. It would be not a mere 
collection of buildings of all sorts with 
stores and offices and factories set up 
each according to the whim of a differ- 
ent owner, but it would all be planned 
by the little boy. There would be no 
factories, no stores, but only homes, 
stately homes of stone, each strikingly 
individual, yet harmonizing with its 
neighbors. There would be no straight. 


sure the windows, make the shades, put 
on rollers and place them on the win- 
dows. When business was especially 
good I had one man to help me. 

“Now it seemed to me that window 
shades that rolled up and down were 
not as convenient as they should be. 
They got out of order easily and there 
were strings which were always getting 
in the way of the side of the window or 
with the curtains or draperies. Why 
not, I asked myself, have the shade 
roller operable by power within itself 


patent on a practical shade roller.” 

“Have you ever been called upon to 
defend that patent?*' 

“Yes, indeed. A successful inven- 
tion means lawsuits. I went through 
a number of such experiences; they 
would keep on developing from time to 
time as long as the life of the patent 
endured. In every case, however, the 
judges decided in my favor and the 
validity of the patent was established 
beyond question.** 

“Did you try to get someone to take 


hard streets, but winding roads, tree- rather than by pulleys or balances out- 
shaded. It would be a dwelling 
place of beauty. 

Between that desire and its 
realization is a wide chasm of 
years. It must be bridged, and it 
is of the bridging we would 
speak— of those years of business 
activity in which a fortune was 
made from a little invention, 
years in which the name of 
Stewart Hartshorn became a 
household word in a very literal 
sense, years in which windows 
throughout the length and 
breadth of the nation were 
fitted with the invented article — 
the spring shade roller. 

T O learn the story of the in- 
vention we sat with Stewart 
Hartshorn in his New York 
office. 

“How did you come to invent 
the spring roller for window 
shades?** was our first question. 

“I was in the window-shade 

buainess,” he replied. ^ PHILOSOPHER NOW 

Then the business was not , 4 ^, . , r- k- , . 

. j j • X* o» The inventor mxufi have aa hu object an invention that 

lOUndea on the invention.' W good” says Hartshorn. **Then money may follow** 

“No. The invention grew out of 

the business. My father, J acob Harts- side the roller where they are in the way, 
horn, and his half-brother, John, had “On the face of it my idea^seemed im- 
bought a patent for a spring shade as practicable. I had two ‘principles with 
early as 1848, and they made shades which to work — gravity and centrifugal 
according to it, but they were not action. I could pull down the shade 
practical. In 1856, they devised a and release the ratchet or pawl, and 
different one and took out a patent. It then let go. The spring would pull it 
was not greatly different in principle up immediately and the pawl would 
from the roller we have today, except not -have time to drop into the notch 
that they put the pawl, or catch, on the and hold the shade down at the de- 
bracket instead of on the roller. sired height. If I let go slowly, how- 

“My father died in 1859 and I ever, it would work. By experiment- 
shouldered the burden of carrying on ing I finally arrived at the present 
the business. It wasn't much of a principle —controlling the action of the 
business, as far as size went. I would shade roller through the roller itself — 
get an order from a householder or a principle which has never been al- 
store-keeper for window shades, mea- tered. In 1864 I took out my first 



your patent off your hands either by 
outright purchase or on a royalty 
basis?** 

“No, although I know that is 
the ordinary disposition. Most 
inventors try to make their 
money by selling their patents, 
but I stuck to the idea of devel- 
oping the invention and the 
business myself. After I had per- 
fected the new type of roller 
shade, I still did the whole job 
myself — getting contracts to fit 
up windows, getting shades, com- 
bining them with rollers, hanging 
them up and so on. There was 
some difficulty in getting people 
to see the advantage of the new 
kind of shade roller — there always 
is difficulty in getting people to 
adopt something new — but the 
resistance began to wear away 
in time. 

next step in developing 
JL the business was to get the 
upholsterers to use my invention. 
I was not then distributing 
throughout the country, but only 
in and around New York. Stead- 
ily the business grew and with it 
there were not only increasing com- 
plexities of businei^ procedure, but 
endless details in improving and per- 
fecting the shade itself. 

^Tn about three years imitators be- 
gan to appear, for by that time the 
business had grown to a point where it 
became an object of interest to others. 
Rival shade makers began to make a 
roller like mine and I employed a well- 
known lawyer to stop them. This sort 
of thing was repeated over and over 
again for years. My patent, by the 
way, was one of the first to run for 
Seventeen years. Prior to that time 
the life of a patent was fourteen 
years, but just before mine was granted 
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the law was changed abd the longer 
period provided for/' 

How many millions of shade rollers 
have been on the Hartshorn principle 
is a matter of the wildest speculation. 
Today his company employs about 
two thousand workers. Five factories 
are in continuous operation, one at 
Newark, N. J., devoting its entire out- 
put to steel wire, one at Muskegon, 
Mich., making rollers both wood and 
metal, one at Toronto, Canada, also 
making rollers, one at Goldville, S. C., 
where cotton is spun and woven, and 
one at Oswego, N. Y., for the finishing 
of shade cloth. When the whole world 
goes to bed at night it pulls down the 
shades on a Hartshorn type of roller. 

Surely the inventor of such a product 
would have a word of advice helpful 
to other inventors, we thought. We 
determined to ask him. 

'*Mr. Hartshorn,** we said, ‘*what 
suggestion would you make from your 
experience to other inventors whose 
success is yet to be achieved?** 

“Well,** he replied with a smile, “I 
would suggest that they let shade 
rollers alone.** 

“Why? Have you noticed that in- 
ventors have any tendency to go in for 
shade rollers?** 

“Yes, indeed. About one a week is 
submitted to us. None of them we 
think practical. In thirty years only 
one that has been brought in here has 
seemed to have any value, and that one 
was so closely paralleled by another 
developed just about the same time, 
that the similarity was fatal for both 
parties. 

“'T^O be practical is the best advice 

A I can give inventors. Many an 
impractical invention is made and 
patented, only to rest in obscurity on 
the shelves of the Patent Office, with 
the inventor having spent time and 
money and energy for nothing. Years 
later such an invention comes to light 
and is cited against a really worth 
while invention for which a patent is 
being sought. Th^ multiplicity of 
clauses and claims in such patents 
makes it almost vain to try to cover 


SCIENTiFlC AMERICAN 

think they have something new. Great 
is their surprise when they learn that 
hundreds of others have been doing 
the very thing they have been working 
on.** 

“Have you ever tried inventing out- 
side of the shade roller field?** 

“0, yes. After the Civil War, when 
all the slaves had been freed, it was 
felt there was a great demand for a 
mechanical ooftton picker. I tried my 
hand at it. I got balls of cotton from 
the south and I evolved a machine that 
would work to a limited degree. When 
I applied for a patent an interference 
was declared with an inventor in 
Texas and one in Brooklyn. The 
Texas man*a was somewhat like mine 
in principle; it had a device like an 
elephant’s trunk to reach out and suck 
up the balls; my machine straddled the 
rows and suck^ them up. 

“OOME of the ideas I had were at 
least original. I remember ob- 
serving that people were accustomed 
to walk faster in cool weather than in 
hot weather. Prom this observation I 
proposed to apply the bellows principle 
to the soles of shoes with a tube system 
running under the clothing, so that the 
faster a person walked the cooler he 
would be.** 

“Did you patent that invention?** 
we asked. 

“Not yet,’* he laughed. “It was 
just one of those things. Firearms were 
something else I became interested in; 
they have intrigued lots of us. I was 
deeply interested in working out a new 
kind of cannon at one time. A cannon, 
I reasoned, takes a lot of metal, 1*11 
make a gun that won’t have the bullet 
inside, but 1*11 have the projectile 
strung on a central rod, like a dough- 
nut. I still had the breach to contend 
with but I could overcome that nicely. 
I could groove the rod the same as the 
barrel is grooved in an orthodox 
cannon. I made a wooden model of 
the invention. Eventually, however, I 
decided to give up the invention. The 
world had enough things to kill 
people without my adding something, 
I reflected, I was aided somewhat in 



adsqpiaMy and validly an invention 
thatteuaefuU 

‘'PpwjMhtly inventors go in for 
sonimhing tfaay know nothing about. 
In tgnisranaa of the sta^ of the 
,ait i^usiasm leads them to 


reaching this philosophic conclusion by 
the fact that I couldn’t get my bullet 
to leave the gun.” 

“These are the things every inven- 
tor wiU do and you can’t stop hiin» 
try how you will/’ 


“Mr. Hartshorn/* we interrupted, 
“there is an old saying that necessity 
is the mother of invention. Would 
you say that an inventor is more 
likely to succeed if he is spurred on 



With a single chnm this patent was involved 
tn constant litigation hut always won 


by the necessity for making money?” 

“No. The moment a man is con- 
triving something for the purpose of 
making money, the probability ceases 
that he will produce something with 
money-making possibilities. It’s like 
one of those old violin makers. If he 
had been thinking of the money he 
was going to get he would not have 
turned out a priceless masterpiece. The 
inventor must have as his purpose the 
making of an invention that is good. 
Then money may follow. 

“When it comes to the making of 
money from a good invention then you 
must feel your way as you go. An in- 
ventor or manufacturer is foolish if, 
in his enthusiasm, he turns out some- 
thing new in great quantities, hoping 
to make a fortune in a hurry. A man 
can never know the full value of his 
invention until he tries to market the 
invented article. The public must de- 
cide the matter for him, and the 
decision will not be in his favor unless 
the invention is right.” 

AND BO Stewart Hartshorn builded 
£\ upon his invention the business 
and the fortune that made it possible 
to realize the ambition he had held as 
a boy — to plan and build an ideal home 
community. It is at Short Hills, New 
Jersey. Fifteen hundred acres it covers 
— the houses peeping above tree-shaded 
lawns set back from winding roads — a 
dwelling place of beauty destined to 
stand as an enduring memorial to the 
man who made an invention the world 
found worth-while. 
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The Origin of the Cosmic Ray 

Evidence for the Continuous Creation of the Common Elements 
Out of Positive and Negative Electrons, As Presented 
to the National Academy of Sciences* 


By R. A. MILLIKAN and G. HARVEY CAMERON 

Norman Bridge Laboratory of Physics, California Institute of Technology 

\ 


T he evidence obtained from 
the study of cosmic rays that 
the more stable and more 
abundant elements like helium 
(abundant in the heavens), oxygen, 
silicon and iron, are being formed at the 
present time out of the primordial pos- 
itive and negative electrons, the for- 
mer of which is the nucleus of the 
hydrogen atom, may be briefly sum- 
marized as follows: 

First. The pilot-balloon experi- 
ments of Millikan and Bowen*, in 
which they sent up recording elec- 
troscopes 0.92 of the way to the top of 
the atmosphere and in which the 
absorption coefficient of the cosmic 
rays at, or near, the top of the atmos- 
phere came out of the same order of 
magnitude as that found near sea- 
level®, show conclusively that these 
rays consist of a definite and distinct 
region of spectral frequencies, or os- 
cillations, a hundred times more rapid 
than those produced by the most 
powerful sub-atomic changes hereto- 
fore known, namely those accompany- 
ing radio-active processes. 


O THERWISE stated, these experi- 
ments show conclusively that there 
are no radiations of appreciable intensity 
entering the earth’s atmosphere having 
frequencies intermediate between those 
of the gamma rays and those of the cos- 
mic rays. For, since the hardest garnma 
rays are capable of penetrating a thick- 
ness of about 70 centimeters of water, 
while, as indicated below, the cosmic 
rays are capable of penetrating 70 
meters of water, and since penetrating 
power increases approximately as fre- 
quency, if rays of appreciable intensity 
came into the atmosphere having fre- 
quencies between those of gamma rays 
and those of the cosmic rays they would 
of necessity have caused the rapid dis- 
charge of an electroscope which rose to 
within the equivalent of 80 centimeters 
of water of the top of the atmosphere, 
the whole of the earth’s atmosphere 
being the equivalent of 10 meters of 
water. No such rapid discharge took 
place; hence there are no sitong radia- 
tions entering the earth’s atmosphere 
in that particular region of frequencies. 
Second. The experiments of Milli- 


♦Proceedlngs National Academy 
iMllUkan and Bowen, Phy®. Rev., 22, 198 (1923) and 
Phya. Rev. 27. 353 (1926) 

*MilUkan and Cameron, Phy®. Rev. 3/, 163 (1928) 


kan and Cameron of the last sum- 
mer and fall made in deep, high-altitude 
California lakes, with new electro- 
scopes eight times more sensitive than 
those the authors had theretofore 
used, brought to light the definite proof 
that the cosmic-ray spectrum consists 
of definite bands, like those of neon 
or mercury lamps, containing spectral 
lines as much as three octaves apart, 
the highest frequency band having so 
enormous a penetrating power that it 
passes through as much as 200 feet of 
water (18 feet of lead) before becoming 
completely absorbed. 

This discovery of a banded struc- 
ture in the cosmic rays shows that 
they are not produced, as are X 
rays, by the impact upon the atoms 
of matter of electrons which have 

lU 


ELECTROSCOPE 

When charged the filaitwnls repel one an^ 

other. Cosmic radiation discharges them 

acquired large velocities by falling 
through powerful electrical fields as 
we earlier suggested* — the fields needed 
to produce frequencies of the order of 
the cosmic rays would be at least 150,- 
000,000 volts — (8000 times as great as 
the field existing in X-ray tubes) — 
but that they are rather produced by 
definite and continually recurring atomic 
transformations involving very much 
greater energy-changes than any oc- 
curring in radio-active processes. 

The proof of the banded strucure of 
the cosmic-ray spectrum is found in the 
fact that the new ionization-depth 
curve (Figure 1), when taken in con- 
nection with the sounding balloon 
data, which is seen to be of very much 
higher resolving power than any here- 
tofore obtained, shows a nearly con- 
stant absorption coefficient from close 
to the top of the atmosphere down to 
about sea-level, 10 meters below the 

•MiUlJkan and Cftmeron. Nature, ./2/. 24 (1928) 


top, then bends quite suddenly and 
uncovers below 15 meters a new ab- 
sorption coefficient, of only about one 
sixth the former value which continues 
down to 70 meters below the top with 
but little further change. The cosmic 
rays, therefore, consist of at least two, 
possibly more, (see below), radiation 
bands of absorption coefficients, (and 
therefore, roughly, also of frequencies) 
in the ratio 6 to 1. The sharpness of 
the bend in the ionization-depth curve 
is completely incompatible with any 
general distribution of the frequencies 
of cosmic rays, like that found in white 
light, or in the general X-radiation 
which is produced by the bombard- 
ment of the atoms of a target by high- 
speed electrons (cathode rays). 

Third. If the Einstein special theory 
of relativity may be taken as a sound 
basis of reasoning — and no results pre- 
dicted by it have ever thus far been 
shown to be incorrect, while it has 
many striking successes to its credit — 
then it follows that radiant energy can 
never escape from an atomic system 
without the disappearance of an equiv- 
alent amount of mass from that sys- 
tem, these relations being contained in 
the now well known and universally 
used equation of Einstein (1905) 
Mc*=* E, where M is mass in grams, c is 
the velocity of light in centimeters per 
second, and E is energy in ergs. 


N OW through the recent, very ex- 
act work of Aston* we know the 
mass of every one of the atoms with a 
great deal of certainty, and we can 
therefore compute the amount of ether- 
wave energy that can be generated by 
any sort of atomic transformation that 
can take place, and knowing this energy 
we can compu^ with the aid of the 
Einstein equation the frequency, and 
with the aid of the Dirac formula* the 
penetrating powers of the rays result- 
ing from all possible atomic transforma- 
tions. Such studies reveal the fact that 
there are no possible transformations 
capable of yielding rays of the enormous 
penetrating power observed by MilH-' 
Jean and Cameron except those corre- 
sponding to the building up or crea- 
tion of the abundant elements like 
helium^ oxygeUf silicon and iron out of 
hydrogen, or, in the case of the {oaf two 


4 Aston, Proc. Roy. Soc., 115. 48T 
^Diraic. Proc. Roy. S«c., 109. 206 
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ete^nia. m meniw^, out of helium. So fw we have used only the genera! bulium. But Bowen*^ has just identi- 
Tb6 enttra annihilation ot hydrogen or qualitative evidence, but it will be fied the last as nitrogen and oxygen, so 
by the falling completely together seen that from it alone the conclusion is that these gaseous elements hydrogen, 
of^ its positive and negative electrons scarcely escapable that the powerful helium, nitrogen and oxygen seem 
might be an additional possibility, cosmic rays here studied can be pro- to be extraordinarily widely spread 
but it can be eliminated in this duced only by the creation in a single through space. 

case for ^o excellent reasons* The ocf, rather than by a step-by-step As to elements found in solids the 

first of these reasons is that there is process, of some, at least, of the com- meteorites have 96 percent of their 
practically no place whatever for such mon elements out of the primordial massinthefour elements, oxygen, mag^ 
a radiation to occupy in the observed positive and negative electrons. nesium, silicon and iron. Magnesium 

ionisation-depth curve (see Figure 1), Fourth. The evidence herewith ob- and silicon are close together in atomic 
for it would be between four and five tained is, however, not merely qualita- weight, 24 and 28, respectively, so that 
times more penetrating than the radia- tive but fairly accurately quantita- their formation would constitute but 
tion that has the smallest absorption live* For we analyzed very carefully one band, the mean energy of which 
coefficient mentioned above. The ioni- our cosmic-ray curve empirically be lies approximately at mu 0.04. It was 

zation due to it, if it exists, would then fore we called on any theoretical con- this joint band that we above called 

have to be included in the 2.4 ions siderations whatever to explain it, and for convenience the silicon band* 
which represents the ‘‘zero of the we reported in scientific papers that 

electrowope" as shown in the figure, our observed curve demanded three SIMILARLY the atomic weights of 
But this 2.4 ions is unly about one cosmic-ray bands of absorption co- nitrogen and oxygen are respec- 
tenth of the observed ionization at the efficients 0.85, 0.08, and 0.04 per meter tively 14 and 16, and the mean absorp- 
top of the curve, viz. 21 ions, this top- of water, respectively, tion coefficient 0.08 corresponds to this 

most reading corresponding to a depth It was after this work had been done, joint band. The helium band, most sig- 
of 1 meter below the surface of Gem reported in seminars, written up and nificant of all, corresponds to mu =.80. 
Lake. Therefore this hypothetical ra- prepared for publication in essentially There is no other abundant element 
diation can have nothing to do with the the form in which it will appear®, that except iron, and the formation of this 
observed ionization-depth curve much we set about computing from the fore- out of hydrogen gives a cosmic ray for 
above the reading 2.4, and below it going considerations what the theoret- which mu= 0.021. The existence of 
there is of course room only for a ra- ical absorption coefficients would be such a radiation helps rather than 
diation relatively negligible in intensity if our observed cosmic rays were pro- interferes with the fit of our theoretical 
In comparison with the softer rays duced (1) by the formation in one and experimental curves, but on ac- 
that are responsible for the observed singleact of helium out of hydrogen, (2) count of the lack of resolving power 
curve. ^ ^ by the similar formation of oxygen out in the lower end of our curve it fur- 

The second reason is that this of hydrogen, and (8) by the formation nishes no trustworthy evidence that 
hypothetical radiation, if it were pres- 
ent, would of necessity be homogene- 
ous, and could not therefore exhibit the 
banded structure shown by the ob- 
served cosmic rays. Whether, then, 
this act of the entire annihilation of the 
hydrogen atom through the coming 
into complete coincidence of the posi- 
tive and negative electrons takes place 
or not, it can certainly be eliminated as 
a cause of the observed cosmic rays. 

There remains, then, no other atomic 
transformation in which sufficient mass 
disappears to create the observed cos- 
mic rays except the aforementioned 
atom-building processes. 

I T is important to note that no step- 
by-step process of building up, or 
for that matter of disintegrating of 
atoms, in which one positive electron 
or one alpha particle is added or sub- 
tracted at a time, will suffice for the 
generation of the cosmic rays, since 
the Einstein equation tells us that in 
no case can such a transformation pro- 
duce rays of more than from one fourth of silicon out of hydrogen. The results this particular act is the one by 
to one twenty-fifth of the observed of this computation came out 0.80, which iron is moat commonly formed. 
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THE REVEALING IONIZATION CURVE 

Fissure X: If the spectrum were cxmtinuom instead of handed, the curse (of ionization 
against depth in equisalent meters beneath top of atmosphere) would show no sharp bends 


penetrating power* The observed ex- 
traordinarfly penetrating eosmic rays 
preaent, then, wbeh taken in eonnec- 
tien with Bimtein'a equation and 
■A^n'a findings, ndt only the first 
direct evidence that the more abundant 
elem^ta ntn uou) in proms of being 
created out of positive and negative 
dnttrens, but they also present the first 
ittpwtions as to the general character 
nf set or acts by which the 


0.075, apd 0.043, well within the limits 
of the resolving power of our curve of 
the observed values. 

Fiirthw, there are only a few ele- 
ments so abundant that their formation 
needs tp be considered as the possible 
source <bt the observed cosmic rays. For 
the spectroscopy of the heavens shows 
a very great abundance everywhere of 
the gases hydrogen, helium, and ne- 

«n<l Oimtron. Phyf. Her., Jaw. t9ZS 


This uncertainty does not exist, how- 
ever, with respect to the bands cor- 
responding to mu“0.80, mu=0.08, 
and mu«0.04. 

This whole work constitutes, then, 
very powerful evidence that the sort of 
creative, or atom-building, processes 
^discussed above, are continually going 
bn all about us; possibly also even 
on the earth, and that each such event is 
broadcoM through the heavens in the 
form of the appropriale cosmic raySu 
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This mew through the vleamntly shaded aisles of the garden serves to 
show the well developed cultural methods that are used. This section 


is 200 feet below sea-level. An area of 1 HOO acres is devoted to date 
palms, with a production of 1,355,000 pounds during the last year 


Date Growing in 

the United States 

Old World Planting Stock and American 
Cultural Methods Are Combined 
to Produce Large Crops 


ALTHOUGH date palms were 

/\ first planted in the southwest 
/ \ over 150 years ago, the date 
industry has taken on a com- 
mercial aspect only in recent years. 
The first successful importation of 
planting stock was made by the 
United States Department of Agri- 
culture in 1900, and since that time, 
over 2000 acres of palms have been 
planted in California and Arizona. 
The industry centers in the Coachella 
Valley, a rich irrigated desert section 
below sea-level in Riverside County, 
California, where 90 percent of the 
plantings in the southwest have been 
made. 

From time to time, enthusiastic 
writers striving for local color have 
attempted to picture the domestic date 
industry as an Old World activity 
transplanted bodily to a new setting. 
But this is far from. true in a practical 
senee. Although a large proportion of 
the date palms now producing fruit 
were imported, the industry is now 
strictly American, for with the char- 
acteristic enterprise of the American 
pioneer, date growers of California 
have progressed farther in two decades 
than their contemporaries in some of 
the older date-growing countries have 


in as many centuries. Since present 
quarantine laws prohibit further im- 
portation of foreign planting stock 
except for experimental purposes, the 
two areas are completely divorced. 

It is also in the handling of dates 
for market and the processing and 
packing of the fruit, that rapid strides 
have been made in California. Ma- 
chine methods have been developed 
in packing house operations and do- 
mestic growers have stressed sanita- 
tion and attractive packageing. This 
is the contrast with the practices of 
the Old World growers who send 
their product into this country with 
a rather dubious sanitary history be- 
hind it. 

T he report of the Riverside Coun- 
ty Horticultural Commissioner 
showed that Coachella Valley mar- 
keted 1,355,000 pounds of dates in 
1927, which returned growers around 
15 cents a pound. 

The propagation and culture of 
dates is a unique and most interesting 
horticultural operation. Few eco- 
nomic plants have seen such romantic 
development as has attended the 
growth of the date industry in the 
west. Many of the cultural practices 


have been evolved in California, al- 
though the fundamentals, of course, 
were brought from the established in- 
dustries in the East. New methods 
have not only been developed by the 
growers themselves, but by the United 
States Department of Agriculture, 
which has maintained an experimental 
station in the Coachella Valley for 


many years. 

Commercial date palms are propa- 
gated by means of ‘‘offshoots'' which 
sprout from the trunk of the parent 
palm. The offshoot is really a bud in 
the axil of the leaf and, therefore, a 
direct product of the growing stem 
and of the same variety and charac- 
teristics as the mother palm. These 
offshoots are rooted on the parent 
palm and later removed with a sharp 
instrument for orchard or nursery row 
planting. Each palm will bear from 
six to 20 offshoots during its produc- 



POLLENATION 

Instead of depending on natural poO^ 
Umt date growers use an artificial procedure 
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WItli cmful hafiidllntf^ offkhootB 
in for^ will a lair start 

the drat year, and produetion will 
start during the fourth or fifth season 
after planting. However, palms do 
not eome Into full bearing until they 
have reached the age of seven or eight 
years^ There is considerable variance 
in time of maturity among the better 
varieties of dates. The average pro- 
duction of a palm ten years old is from 
100 to 200 pounds. 

As the date palm is a dioecious 
plant, with male and female dowers 
being borne on different palms, pollen- 
ation of the female or fruit-producing 
palm has been a subject of close study. 
Natural pollenation has proved un- 
reliable in commercial production and 
artificial pollenation is practiced ex- 
clusively. Both the male and female 
flowers are borne in large upright 
clusters enclosed in a spathe, or 
sheath. This flower cluster is made 
up of a large number of branches on 
which the flowers are set. Dates 
bloom during the period January to 
April and ripen from August to De- 
cember 15, although the main harvest 
season is from September 15 to No- 
vember 15. 

T he common practice of hand 
pollenation on the larger places is 
to cut a small branch off the male 
blossom and 'place it in the female 
cluster with flowers turned downward. 
This is done just before or after the 
protecting spathe breaks open, and 
when the male blossom has been put 
in place a slip string is put over the 
tip of the blossom. The movement 
of the blossom cluster on the tree will 
bring about complete pollenation. 

Other growers take the pollen from 
the male blossom and apply it directly 
to the female cluster by several dif- 
ferent means. Pollen carefully handled 
may be kept over from one season to 
another, and many growers always 
have some on hand should the male 
bloom be irregular. 

Most growers place paper, burlap or 
cheesecloth protectors over the clus- 
ters as they develop size, to protect 


'them Irom rain and sun. This also 
prevents a certain amount of bird and 
animal injurjr,. Damage is often re- 
ported from coyotes, mules, and other 
animals. They also seem to like the 
desert fruit. 

Obviously the picking of dates, es- 
pecially from the older palms, repre- 
sents quite a problem. A movable 
platform on which the pickers work 
has been devised by some growers. 
The individtihl fruits are separated 
from the cluster threads by a slight 
twisting motion when they are ripe, 
or nearly so. The fruit of the firmer 
varieties is placed in shallow boxes 
holding about 20 pounds and in these 
containers transported to the packing 
house. As not all of the fruit matures 



PICKING DATES 

An elevated platform is provided for the 
pickers. Here a Mexican laborer is hard 
at work plucking the ripe fruit 

at the same time, it is necessary to go 
over the palms every few days, and 
this individual picking of the fruit is 
quite expensive. In some instances, 
a bunch of matured fruit will weigh 
close to 60 pounds and have from 
2000 to 8000 dates attached. 

At the receiving end of the packing 
house, each lot of fruit is weighed in, 
and a grower's name-ticket placed in 
every box. The fruit is next loaded 
on trucks and passed into special fu- 
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MALE DATE BLOOM 

kardjHVtie^tuf^, The elutdtr ia made up 
itmip p<dm4«lideiomime at. eel in nAorl. 



DR. A. D. SHAMBLIN 


Dr. Shamhlin is the date expert stationed at 
the government gardens in Indio, CcUifomia 

migating tanks, from which the air 
is then exhausted and carbon bi- 
sulfide gas introduced and allowed to 
remain from one to two hours. The 
gas is then pumped (being very heavy) 
or blown out of the tank, which re- 
moves the odor from the fruit. Insect 
life is effectively exterminated by this 
process. 

From the fumigators the boxes of 
dates go next to the grading room 
where they are emptied into hoppers 
and fed through cleaning machines to 
the sorting tables. Cleaning is accom- 
plished by means of brush and towel 
devices aided by air suction. Sorting, 
is done by hand from moving belts. 
The fruit is separated into two or three 
grades according to quality and a 
season's pool made of each grade. 

F ruit that is not entirely ripe is 
spread on shallow, wire-bottomed 
trays and placed in tight rooms, kept 
by electric he|it at a uniform tempera- 
ture of 90 to 95 degrees, Fahrenheit, 
from 24 to 60 hours according to the 
need. By controlling the moisture 
content of the air in the rooms, 
artificial climatic conditions that are 
favorable to production of quality 
fruit can be maintained. 

Recent experiments in the keeping 
of dates in cold storage resulted in the 
erection during the past season of a 
modern cold storage plant having a 
capacity of 500,000 pounds of fruit. 

The greatest progress in the date 
industry of California has been made 
in handling the product for market. 
Growers realize that the success of 
their industry depends upon presenting 
to the American public a product clean 
and attractively packaged. To this 
end, growers keep their packing plants 
sci^pulously clean and the progress of 
the diate from the time it is picked 
until it is placed before the consumer 
stresses sanitation and freedom from 
insect infestation. 
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The Plan Is Theoretically Sound 

^T^HS editor makes no apology for publishing the accompanying article. 
* It is not a Jules Verne story nor an H. G, Wells story, nor even one 
of Dr. Hacksaw's secrets. It is a physicist’s conception of a method for 
getting close enough to Mars to see what Mars is really like. The article 
was Brst submitted to several laymen for opinion. They voted against 
it. It was then sent to several physicists. These favored publication. 
In itself this may have some significance. Mr. Randolph’s plan cannot, 
of course, be realized at present; he says so himself. 

The manuscript was submitted to Professor R. H. Goddard, Department 
of Physics, Clark University, famous for his experiments on high-speed 
rockets, with the request for a public statement. Professor Goddard re- 
plied as follows: 

'’According to recent press notices, interplanetary transportation must 
remain impossible until atomic energy can be obtained and controlled. 
This attitude is, however, much like that of the scientists of 30 years ago, 
who declared that an airplane could not operate unless the force of gravity 
could be neutralized. 

’Tf atomic energy were available, it would be a very convenient means 
of propelling an interplanetary rocket. Atomic energy is not, however, 
necessary, as an interplanetary flight is possible with means even now at 
our disposal. This is set forth in my article in the Smithsonian Mis- 
cellaneous Collections, for 1919. 

*Tf a propellant of high energy content, such as hydrogen together with 
oxygen, is used with high efficiency and in the proper way, an interplane- 
tary flight is possible in a rocket that is neither tremendously bulky nor 
unwieldy. A rocket using a low energy propellant, and operating in- 
efficiently, would, on the other hand, be impracticably large. 

"The technique of such a flight constitutes a most interesting problem 
in physics, and is one to which I have given considerable thought for many 
years. In the light of the conclusions I have reached, I can say that, al- 
though Mr. James R. Randolph's article, 'Can We Go to Mars,’ may read 
like romance, it is nevertheless thoroughly scientific, and. while not telling 
the whole story, it gives a good picture of what an interplanetary rocket 
must be like.” 


T he cave man looked across the 
river and wondered what was 
on the other side. Before long 
he learned to build rafts, and 
later canoes, so that he could go there 
and see. The Norsemen looked out 
upon the broad Atlantic and wondered 
what lay beyond that gray horizon. 
Presently they built ships in which they 
could go there and see. 

Thus man has spread himself all over 
the surface of the earth, and within the 
past generation he has learned to fly 
through the air as well. And even the 
bottom of the ocean is yielding up its 
secrets. 

Today man looks through his tele- 
scope at the other members of the 
solar system and wonders what is there. 
Will he ever be able to go there and see? 

Several of these heavenly bodies 
might repay at least a passing visit, 
should such a thing prove possible. The 
Moon is too airless for anything more, 
but would be interesting to look at more 
closely than is now possible. Also its 
invisible back portion would be worth 
seeing. Venus and the large outer 
planets hide themselves behind dense 
veils ^ cloud, but there is a possibility 
that Venus might prove habitable for 
man. 

B ut of them all, Mars presents the 
most interesting possibilities, and 
would probably be the first visited. Its 
skies are generally clear, permitting an 
easy view of the surface, and this sur- 
face appears to resemble our own in 
some respects, although in others it is 
very different. There is a possibility 
that men might be able to live there, 


although scientists are far from agree- 
ment on this question. 

And over all this surface is a net- 
work of fine dark lines, the ’’canals*^ 
of Mars, which many people believe 
are the work of beings having intelli- 
gence comparable to our own. None 
of the other theories advanced to ex- 
plain them have proved satisfactory, at 
least in the case of certain of these 
canals. Even a flying visit might 
settle this question beyond a reason- 
able doubt, and would show whether or 
not there really are “people” there. 

T he space between the two planets 
is devoid of air, or any other kind 
of matter. Hence, there is only one 
way in which such a trip could be 
made. A projectile of some sort would 
have to be thrown off from the earth 
with sufficient velocity to clear the 
earth's attraction, and would then 
have to be directed into an orbit that 
would touch the orbit of Mars at the 
time Mars got to that particular part 
of it. Then, its velocity would have 
to be reduced so that it could be 
captured by the planet and become a 
satellite. Such it would remain for 
about a year, at the end of which time 
its speed would have to be increased, 
returning it to its own orbit, and 
thence back to the earth. 

Thus the projectile would have to be 
able to change its velocity in a vacuum, 
and at the start it would have to at- 
tain a velocity of seven miles per 
second, as that is the velocity needed 
to escape the earth’s attraction. 

There is only one device known to 
science at the present time with which 


Can 

A Physicist*s 
Solution of 


these requirements could be met. That 
is the high-altitude rocket invented by 
Professor Robert H. Goddard of Clark 
University. The shells from the largest 
naval guns have a muzzle velocity of 
little more than half a mile per second. 

The Goddard rocket is now in a stage 
of development corresponding to the 
small airplanes built by Langley. 
Small rockets have been built to test 
the principle that would be employed 
in constructing one to reach very high 
altitudes. The theory has been proved 
sound, and it has been shown that the 
problems to be encountered in going 
from these to large rockets capable of 
infinite range are no more serious than 
those involved in the design of huge 
transatlantic liners. Engineering diffi- 
culties may be looked for because of 
the enormous size of the machine, and 
the cost will be very great, but the plan 
is by no means impossible. 

S TRANGE as it may at first seem, 
the Goddard rocket, or any rocket, 
for that matter, works just as well in a 
vacuum as in the air. In fact it may 
work even a little better. So the 
rocket would not have to come up to 
full speed while in the air, and the 
changes of speed required after leaving 
the air entirely behind could readily 
be made. 

This fact has been proved by ex- 
periment. It can be readily understood, 
however, when the principle on which 
the rocket works is understood. This 
is the law known as Newton’s Third 
Law of Motion, and states that to 
every action there ia an equal and op- 
posite reaction. 

For example, if you ate standing in 
an unmoored boat, and walk toward 
the shore, the boat will drift away from 
the shore. The air has nothing to do 
with this. In order to start your body 
forward you hitve had to give it a 
push. This push, acting backward 
just as much as it does forward, causes 
the boat to move in the opposite direc- 
tion. 

Again, when the powder explodes 
in a gun, its pressure drives the bullet 
forward. But this pressure acts back- 
ward on the gun as well as forward on 
the bullet, and causes the “kick” of the 
gun. In a rocket there is no bullet, 
but the gases are expelled downward 
with high velocity, and the “kick” 
drives the rocket up at rates of accelera- 
tion which could be nicely controlled* 

The Goddard rocket differs from the 
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We Go To Mars? 

Approach to a Fascinating Problem, the 
Which Is, However, Far Away 


By JAMES R* RANDOLPH 

ordinary rocket, much as a modem 
turbine differs from a hurdy-gurdy, or 
flutter wheel* It works on the same 
principle, but it has been designed for 
the highest possible efficiency and 
power output. Some of the latest 
rockets use liquid fuel whose nature is 
being kept secret, but the earlier ones 
used smokeless powder. 

In these rockets the powder is con- 
fined in a strong steel chamber capable 
of resisting the pressure of the explosion, 
and the gases are ejected at the lower 
end through the expanding nozzle. 
This nozzle resembles those used in 
steam turbines, and is designed to 
give the highest possible velocity to the 
gas. In some experiments using smoke- 
less powder, this velocity was found to 
be 8000 feet per second; while more 
recent tests indicate that velocities as 
high as 12,000 feet per second can be 
obtained. 

The velocity given to the rocket as 
the gas shoots out can be calculated by 
the momentum equation of elementary 
physics. This shows that a pound of 
gas coming out at 8000 feet per second 
would give a 100-pound rocket an in- 
crease of velocity of 80 feet per second. 
(8000 X 1“80 X 100) 

The next pound of gas ejected will 
increase the rocket’s velocity by a 
somewhat greater amount, for the 
rocket weighs less by the weight of the 
ejected material; and this process can 
be kept up indefinitely. Strange as it 
may seem, the rocket can be made to 
go a great deal faster than 8000 feet 
per second, for the momeiitum equa- 
tion is not in the least concerned with 
the absolute velocity of the bodies. 
It affects only their relative veloc- 
ity. 

B ut as the final velocity of the 
rocket is increased the amount of 
powder required goes up enormously. If 
the flfial velocity were 8.6 miles per 
secoi^d there would have to be at least 
20 pounds of powder for every pound 
of rocket left at the end of the firing 
peidod. If the velocity is to be twice 
as peat, or seven miles per second, 
imght of powder will not be twice 
20^ but will be 20 squared, or 400 
pdupdii. ^ 

: lOohseQueBtly, these high-altitude 
rodketi are to be made, in 
sevpttl t^ops, so that the chambers 
cariyjpg t^^ powder charge can be 
idf m fast as they are emptied, 
full mea which giire the 


rapidly incf^asing velocity. Magazine 
rockets have also been tried, in which 
the propellant is not put into the 
pressure vessel until it is to be 
fired. 

Such a rocket could be made in two 
sections. After the powder charge in 
the larger rocket has been burned, the 
casing would be discarded and the 
smaller rocket would go on alone. This 
process may be repeated any number 
of times. 

A very large rocket, capable of leav- 
ing the earth, and of carrying men, 
would involve serious engineering 
problems. The same is true of any 
structure. A bridge across a small 
mountain stream is easy to design. 
One across the Hudson River at New 
York is very difficult. The same is 
true of large steamers, large airplanes, 
and large rockets. 

A FEW examples will give an idea 
of what this difficulty is. A brick 
pier a few feet high would support a 
weight of 4000 pounds for each square 
inch of its surface. But a pier a mile 
high weighs more than 4000 pounds 
per square inch of horizontal section. 
Hence it would break of its own weight, 
unless spread out like a mountain to 
give a broader base. Five miles of 
steel wire form a heavier weight than 
the wire itself can support. And as 
these limiting weights are approached, 
the proportion of structure to useful 
load increases, and the 
skill required in design be- 
comes greater, in order to 
keep this proportion down. 

In a rocket, all loads 
would be greatly increased 
by the rapid acceleration 
at the start, but this 
could be calculated in ad- 
vance and allowed for. Ac- 
celeration in a rocket like 
this is under perfect con- 
trol. The numerous small 
charges are fired by a time 
clock, apd at any rate 
desir^. Even In the sim- 
pler rockets, like Goddard’s 
present forms, there are 
ways of controlling this, 
as by making the grains 
of the powder sm^ or 
large. The smaller the 
grains the faster the pow- 
der bums. But in an 
actual trip the accelera- 
tion shouhl be made just 


til 

as great as the passengers could stand. 
This would be tried out beforehand, 
possibly in a rapidly revolving drum, 
and the start of the rocket governed 
accordingly. 

A suggested design is shown for the 
head of a rocket to go to Mars. This 
gives some idea of the problems that 
would have to be met in such a struc- 
ture. Only the top part of the main 
propelling charge is shown. It is 
divided among several thousand cylin- 
drical containers, each with a separate 
nozzle. These are burned in order, 
beginning at the bottom, and are so 
proportioned that the charge in each 
is burned out before there is time for 
the heat to damage the nozzle. Then 
the container is dropped, and the one 
above it comes into play. The walls 
of the containers awaiting their turn, 
and hence not under pressure, are 
counted on to furnish the strength re- 
quired to support the weight above 
them. 

A bove the cabin, and just below 
i. it, are shown the powder charges 
used to slow the rocket down when 
reaching Mars, for speeding it up to get 
away again, and for slowing down on 
reaching Earth. Above and below the 
cabin are two special jets for making 
small and controllable changes in the 
rocket’s velocity. The regular con- 
tainers make changes of definite size. 

In the cabin structure is a central 
chamber in which are shown several 
tanks for the fuel required by these 
special jets; a pair of gyroscopes to hold 
the rocket on its course (these are in 
the spherical ended shell at the center) ; 
and at the right the switchboard 
through which the firing charges are 
governed. 

This chamber is occupied only when 
starting or changing speed. There 
would be no people in it during flight. 



ORBIT OP EARTH-MARS ROCKET 


The eardi is shown in posilion at the start; Mars at time 
Ufarriealt eesen months later. Hound trip, sap, two pears 
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MARS ROCKET -AUTHOR’S 
DESIGN 


li starts from a shaft in the earth, hut hy 
means of its oivn propellant — no explosion 

Around the outside are the passenger 
quarters, and when in flight these ro- 
tate about the central chamber. This 
creates a centrifugal force that takes 
the place of gravitation, and holds the 
people against the outside wall, which 
then becomes the floor. This provision 
is essential to the comfort of the 
passengers. Once the push of the jets 
had stopped, no action of gravitation 
would ^ felt. Man is not adjusted 
to this condition, and would probably 
get very seasick. Also, any liquids or 
small objects that were spilled would 
float around in the air indefinitely. 

T his rocket, when clear of the 
Earth, would be given an added 
velocity of about two miles per second 
In the direction in which the Earth is 
moving with a velocity of 18.5 miles 
per second. This would throw it into a 
much more elliptical orbit, which would 
bring it to the orbit of Mars about 
seven months later. Departure would 
be so timed that Mars would be there 
when it arrived. It would then be 
slowed down until it became a satellite 
of Mars, which it would remain for 
about ti year. Then, the positions of 



ROCKETS AND WARFARE 

Shaded areas are udthin SOO miles of foreign 
frontiers, and subjeet to air raids, Roekeis 
tootUd make this aerial danger uorldwide 


the planets being suitable, it would be 
speeded up and brought back to 
Earth. 

A large and heavy mass like this, 
approaching the Earth at seven miles 
per second, could not be safely landed. 
Hence it would be abandoned when 
near the air, and the occupants would 
come down in the landing plane, shown 
on the right near the door. This is a 
small air tight glider, with folding 
wings, and having a special door to per- 
mit its release. 

A rocket such as this would weigh 
as much as an ocean liner, but would 
probably be easier to design, as the 
structure is more compact and the 
forces more definitely known. But its 
accommodations would be severely 
limited, as food, water, and even oxygen 



READY FOR A TEST 


Professor Goddard and a small experimental 
rocket (in the tube which is open at bottom) 

for the entire journey of over two years 
would have to be taken along. 

Because of its high cost, and the lack 
of a financial motive for the trip, it is 
likely to be a long time before such 
large rockets are built. 

The Goddard rocket in its present 
size could be used for exploring the up- 
per atmosphere, beyond the range of 
sounding balloons. The next develop- 
ment that is planned is the study of the 
Heaviside layer, which is supposed to 
exist at an altitude of about 60 mites 
above the Earth’s surface, and to play 
an important part in the transmission 
of radio signals. ^ 

It is also planned to take ast^ 
nomical photographs from outside the 
Earth’s atmosphere. 

A further development of the God- 
dard type of rocket is likely to be that 
for war. Experiments along this line 
were begun during the World War, but 
were dropped when the armistice was 
signed. At that time they had re- 
sulted in a multiple-charge rocket that 
fired several charges in succession, and 


traveled straight. It was shown that 
these rockets could be made' at least as 
accurate as a long range gun, with 
vastly greater possibilities as to size 
and range. 

Rockets are possible that could shoot 
half way around the Earth, carrying 
loads of hundreds of tons— and this 
offers interesting possibilities for the 
next war. They could be steered to a 
limited extent, the pilot staying in 
the rocket until the last possible 
moment, and then going off in a land- 
ing plane. 

Decided changes in world politics 
would follow the introduction of such a 
weapon. The armored horseman brought 
in the feudal system. The gun re- 
stored democracy. The modern battle- 
ship suppressed piracy, and abolished 
the rights of small nations. The air- 
plane made the League of Nations a 
necessity by bringing possible enemies 
entirely too close for comfort. The 
rocket would bring America and Russia 
as close together, in a military sense, as 
France and Germany now are. 

I N the right hands the rocket would 
bring universal peace. In the 
wrong hands it would lead to conquest 
more absolute than anything the world 
has ever known. The largest empires 
of past and present could not exist 
without great numbers of loyal sol- 
diers to hold them together. An em- 
pire using rockets would need only 
governors and spies. The mechanics 
who made the rockets could be slaves, 
and a mere handful of men could 
direct them. 



TESTED IN A VACUUM 

Rocket is in the straight part, Lodp keeps pie 
gases from affecting U, The rocket leorked 
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Burning Steel to Form Machine Parts 

P RIMITIVE peoples fashioned “ 
their dugAuts by burning the 
"core” out of a solid log, thus 

^ At- 


P RIMITIVE iKioples fashioned 
their dugduts by burning the 
*^core'* out of a solid log, thus 
forming a dhell. Today the same 
principle of burning is being applied to 
the manufacture of products, not from 
highly combustible material, but from 
rolled steel. Huge locomotive main 
and side rods, large nut blanks, gears, 
wrenches, and a great variety of other 
parts are being cut out in this manner. 

In this process, which has been de- 
veloped to a high degree of perfection 
during the past few years, the part to 
be burned or, more properly, cut, is 
preheated to a white heat by a jet 
flame in which hydrogen, natural or oil 
pses, or even city gas may be used. A 
jet of pure oxygen is then played on the 
metal, causing it to ignite and bum, 
combustion being nothing more than a 
rapid form of oxidation. No practical 
work is done by the preheating flame, 
however. 

High-pressure oxygen, drawn from a 
tank and expanded to working pres- 
sure, cools rapidly so it is necessary in 







DETAIL OF SHAPE CUTTING MACHINE 

Tlis toarking meehanmn of the machine, without bed, showing the double carriage system and 
(ks (gmplaie which governs correct movement of the torch without assistance from the operator 
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AUTOMATIC SHAPE CUTTING MACHINE FOR RAILROAD SHOP 

On this machine a locomotive side rod can he cut in from J 5 to 20 minutes. One has just been cut 
and stands upright to show cut faces. Another billet is laid out beside this ready for cutting 


this process also to pre-heat the oxygen. 
This is sometimes done by the use of 
hot air, hot water, or steam heating 
devices. For average cutting, the oxy- 
gen may be warmed by passage through 
the preheating flames at the nozzle. 

Rolled steel has greater strength and 
ductility than either cast iron or cast 
steel, and is much cheaper. In using it 
to replace such castings, there are the 
advantages of lower weight which 
lowers transportation costs, lower cost 
of metal, higher quality, and less 
breakage. Add to this the fact that it 
is necessary to keep in stock only regu- 
lar rolled material and no great quan- 
tity and variety of cast shapes nor 
great number of costly patterns, and 
the many other advantages of this proc- 
ess may readily be seen. 
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MORE SAMPLES 

/h cuUifw such mriSa all the operator has to do is to watch (he torcht 
etart ana stop the machine which steers itself, and adjust the speed 
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Three Centuries of 

Natural Philosophy' 

During Many Barren CenturieSy Science Crept Its Recent 
and Rapid Advances Have Nearly All Pivoted 
On the Genius of a Few Individuals 

By W. F. G. SWANN, D.Sc. 

Director, Bartot Retearch Foundation of The Franklin Institute 


T hree thousand years ago 
there died in Egypt a king. He 
was buried with much pomp 
and ceremony, and in the com- 
pany of such material things as re- 
flected the atmosphere of his time. 

After thirty centuries, untouched 
except for the minor vandalism of rob- 
bers, these relics speak to us the story 
of an age which has passed, They tell 
us of a skill in craftsmanship equal to 
our own, of a beauty in art and in con- 
cept of design such as wins the admira- 
tion of our most famous artists; and 


world just emerging from the state in 
which he who would search for the hid- 
den truths of nature must contend with 
three great obstacles- superstitution, 
the power of the church, and, last but 
not least, a conglomeration of fixed no- 
tions as to the way things should hap- 
pen, built upon the pseudo-philosophi- 
cal reasoning of.bygone ages, reasoning 
founded not upon experimental bases, 
but upon dogma evolved out of the 
imaginations of the philosophers. 

The train of scientific thought was 
founded largely upon the hypothesis 


composed are solids, and therefore 
have three dimensions. Now three is 
the most perfect number; for, of one 
we do not speak as a number, of two 
we say both; but three is the first num- 
ber of which we say all. Moreover, it 
has a beginning, a middle, and an end.'* 
Towards the end of the fifteenth cen- 
tury we find young Galileo enjoying the 
princely stipend of fifteen cents a day 
as professor of mathematics at the 
University of Pisa. It is true that the 
professor of medicine gets thirty times 
as much, and Galileo's parents had 


reading the evidence of a little act 
here and a little thought there, we 
begin to see a people such as we 
could well have known as friends 
— a people of whom who can say 
that if one of them were born to- 
day and raised with our children 
he would be distinguishable from 
one of us? 

Y et, neither in the age that 
knew Tutankhamun, nor in 
any of the ancient civilizations 
that have gone before or after, do 
we find any shadow of a concept 
of that great scheme of nature's 
laws which has unfolded itself so 
unsparingly in our generation. 

If the period from the dawn of 
history to the present time be 
shrunk into a day, we shall find 
that twenty-three hours Df that 
day are barren as far as natural 
philosophy is concerned, for it is 
only in the last hour that science 
was born; and, even as the human 
child develops in its struggles 
toward manhood, so this child of 
nature has grown, but with such 
ever-increasing strength that in 
the last ten minutes of its exis- 
tence, in the ‘ last twenty-five 



Few iifould dispute the claim that the profundity of 
Newton's intellect has never been equalled in any age 


originally intended him to be a 
professor of medicine. But what 
does he care! For he is much 
interested in discovering the laws 
of falling bodies; and, in spite of 
the fact that Aristotle has said 
otherwise, he is contending that 
heavy bodies and light bodies fall 
at the same rate. In scientific 
circles much resentment is felt 
at such a revolutionary sugges- 
tion; for Aristotle, without appeal 
to experiment, has evolved out of 
the consciousnes of his inner 
mind the decision that bodies fall 
at rates depending upon theiT’ 
weights. 

I T matters not that young 
Galileo has ascended, the lean- 
ing tower of Pisa with a one- 
pound weight and a hundred- 
pound weight and, in full view of 
the learned men of the day, has 
dropped them from the tower and 
found that they struck the ground 
together. For Aristotle has main- 
tained otherwise, and science is 
the voice of Aristotle. 

Neither is there more tolerance 
in the matter of astronomy. For 
Galileo has invented and con- 


years of actual time, it has outshone that the writings of Aristotle were to structed a telescope; and although he 
all the accomplishments of its infancy be the ultimate court of appeal in all has received much honor from his uni- 


and adolescence and has torn from 
nature more of her secrets than she has 
vouchsafed to man in the whole previ- 
ous history of his existence. 

Three hundred years ago we find the 

♦Founder** Day AddreM, Swarthmore Collew. From 
Journal of The Franklin Institute 


matters of dispute, and wondrous in- 
deed were some of the things which 
Aristotle and his disciples had said, A 
good example of some of their misty 
philoaophizing is the proof given by 
one of them that the world is perfect. 

, “The bodies of which the world is 


versity for this performance, and has 
had his salary doubled, there are many 
who not only refuse to aecept’whatths 
telescope reveals, but steadfastly re- 
fuse to look through it lest they should 
be convinced of the truth of that which 
they do not wish to believe. Withtl^ 
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FAMOUS SWINGING LAMP 

Was it a dull sermon that diverted the youthful Galileo to 
the epochal discovery of the laws of the pendulum? 


obnoxious maohine Galileo has found 
that the moon has mountains like the 
earth, which robs that body of some of 
its individual importance. He has 
found spots upon that most perfect of 
heavenly bodies, the sun, but worst of 
all he says that Jupiter has four moons 
attendant upon him. This last con- 
clusion is in a way to upset everything. 

Although too much of a man of prog- 
ress to doubt the evidence of his own 
eyes, even the great Kepler is dis- 
turbed in his mind. For, according to 
all prevailing notions of the day, there 
should be seven planetary bodies and 
no more — the earth, moon. Mercury, 
Venus, Mars, Jupiter and Saturn. 

Hear the argument of Francesco 
Sizzi, himself a Florentine astronomer, 
against this assertion of Galileo:* 

*'^T^HERE are seven windows in the 

A head, two nostrils, two eyes, two 
ears, and a mouth; so, in the heavens 
there are two favorable stars, two un- 
propitious, two luminaries, and Mer- 
cury alone undecided and indifferent. 
From which, and many other similar 
phenomena of nature, such as the seven 
metals, etc., which it were tedious to 
enumerate, we gather that the number 
of planets is necessarily seven. 

Moreover, the satellites are invisi- 
ble to the naked eye, and therefore can 
have no influence on the earth, and 
therefore are useless, and therefore do 
not exist. 

‘‘Besides, the Jews and other an- 
cient nations as well as modern Euro- 
peans have adopted the division of the 
week into seven days, and have named 
them from the seven planets; now if we 
increase the number of planets this 
whole system falls to the ground. “ 

You can judge of the wrath and 
indignation which Galileo brought upon 
his head when he contended in reply 


that, whatever might be the 
force of these arguments as 
a reason for believing be- 
forehand that no more than 
seven planets would be dis- 
covered, they hardly seemed 
of sufficient weight to de- 
stroy the new ones when 
seen. 

It was Galileo who 
wrested from nature the 
secret of the^ laws which 
govern motion— the laws 
which govern the motions of 
almost everything, the 
planets in the heavens, the 
fly wheel of the steam en- 
gine, the bird in flight— yes, 
and in a large measure at 
any rate, the motions of the 
innermost parts of the very 
atoms of matter itself. But 
Galileo did not evolve these 
laws out of the dogmas of 
imagination, but by the 
more humble and safe ap- 
peal to direct experiment. 

He marked out the method 
of approach, the experi- 
mental method, which has 
been the model for all suc- 
ceeding generations in their search for 
the fundamental facts which govern the 
workings of nature. 

T he laws of motion may be writ- 
ten on a postcard, but their con- 
sequences have not been exhausted in 
all the books men of science have 
written in three hundred years. As we 
all know, Galileo’s life was beset with 
tribulation. He lived in an age when 
there was little tolerance for one who 
followed not the conventionalities of 
thought of the day. To question the , 
learning of the past was arrogance, to 
discover new truth was blasphemy, and 
so he died having sown, however, the 
seeds of the fruit that was to 
come. He died in a world 
seething with superstition 
and ruled by the dogmas of 
an ancient past, but a world 
which was destined only a 
year later to see the birth 
of one who is rated by many 
as the greatest genius of 
all time- that great prince 
of England’s men of sci- 
ence — Isaac Newton. 

In its purest aspect, the 
task of the natural philoso- 
. pher to-day is to discover the 
relationships existing be- 
tween the different phenom- 
ena which happen in our 
universe. He seeks to see in 
the workings of nature 
simply different illustrations 
of a few fundamental prin- 
ciples. Newton was the 
greatest of the pioneers in 
this method of systematized 
thought. In his great work, 


the “Principia,” characterized by the 
Marquis Laplace as pre-eminent above 
all productions of the human intellect, 
he demonstrated the powerful sim- 
plicity of the fundamentals which con- 
trol the destinies of the heavens. No 
longer did the universe appear as a 
bizarre and formless thing governed 
by such a heterogeneous system of 
agencies as to merit well the caustic 
comment of the sovereign of Castille 
when, bewailing the complexities in- 
volved in an attempt to explain the 
motions of the planets, he remarked 
that “Were the heavens thus consti- 
tuted, he could have given the Diety 
good advice.” 

No longer need the sun carry spokes, 
as Kepler thought, to grind the planets 
around in the heavens. No longer was 
a guardian angel necessary for each 
planet to guide its course. No longer 
were the planets whirled through space 
by the whirlpools of an ether as a twig 
is whirled about in the rapids. 

A ll that was necessary was the 
u laws of motion of Galileo, operat- 
ing under the influence of a force 
emanating from the sun according to 
the inverse square of the distance there- 
from. And this force was no new and 
mysterious thing, for Newton showed 
that gravitation, that same old force 
which had been known for so long- 
gravitation which causes apples to 
fall from the tree to the ground— was 
sufficient to control the moon in its 
orbit, and such a gravitation with its 
origin in the sun served the purpose of 
controlling the planetary motions. 
Moreover, in this same gravitation did 
the tides find their origin through an 


*Ouoted from Sir Oliver Lodge's “Pioneers of Science." 


Pattiag the aphelion velocity of Saturn equal to Q, the 
loweet tone of the earth will aleo be G, beoauae the two tones 
are re p tee o nted hy the figures 1'46" and piactioally 

identi^, but it will be G treble, five octaves higher. The 
figure for the highest tone of Merouiy is 8' O'", very nearly { of 
r 47'^ the tone is seven octaves a^ a major sixth abo^ the 
lowest tone of Saturn. The tunes played by the planets are 
therefore*: 
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GALILEO IMPRISONED 

Galileo wae not notably tactful, but the stubborn dogmatic 
ignorance of his age must have been maddening to htm 

attraction of the moon. In this same 
gravitation from the sun, combined 
with the flattened shape of the earth, 
did that mysterious conical motion of 
the earth's axis concerned with the 
precession of the equinoxes find its 
origin, andin thelawsof Galileo was to be 
found an explanation of the actual flat- 
tening of the earth's shapes as a result 
of the centrifugal force of its rotation. 

These and many other things did 
Newton demonstrate in the ‘Trincipia*' 
and by their means brought astron- 
omy from a state of pure charlatanism 
to the state of order symbolized by 
Pope's famous words, “Nature and 
Nature's laws lay hid in night, God said: 

‘I-iet Newton be' and all was light." 

E ven as our greatest architects 
strive for beauty couched in a 
fundamental simplicity of design, so the 
Grand Architect of the universe re- 
vealed himself in Newton's great work 
as the father of the principle of dignity 
of structure through ultimate sim- 
plicity. It is a great faith in the possi- 
bility of seeing in the operations of na- 
ture the working of principles which are 
ultimately simple which, as each new 
discovery is revealed, has encouraged 
man to the hope that he may some day 
understand them. 

While to-day .nature has revealed 
many treasures unknown to Newton, 
there are few who, realizing the great 
stride made in the “Principia," will not 
to-day join with Halley in his eulogy of 
that great work, "So near the gods 
man cannot nearer go." 

When an outstanding genius causes 
science to take a leap forward beyond 
the vision of his contemporaries, there 
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usually follows a period of 
depression in which it seems 
that all that is worth doing 
has been done, and that 
what the universe has not 
already revealed must for- 
ever defy the power of rnan 
to fathom. Such a period 
followed Newton. Of course, 
much valuable work was 
done in the years which 
came after, but it took more 
the form of a development 
of the consequences of New- 
ton's labors than of the dis- 
covery of new paths of 
knowledge. And then, only 
about a century ago, a new 
page in the architectural de- 
signs of the universe was 
turned, and the heading on 
that page was electricity. 

The forerunners in the 
march of science do not 
often come heralded by 
much ceremony suggestive 
of the power that lies be- 
hind them. Often in ap- 
parent trivialities do they 
reveal themselves — trivi- 
alities so void of spectacular 
content that but few can be found who 
deem it worth while to listen to their 
story. 

A HUNDRED and fifty years ago 
little more was known of the 
science of electricity than the fact 
that if a black rod is rubbed with the 
skin of a cat it will acquire the power 
to pick up small pieces of paper, and, if 
viewed in the dark, will be found to 
emit a blue glow. One can hardly 
imagine a set of phenomena 
more vulnerable to the 
scoffer; for, black rods and 
cats have been the stock 
paraphernalia of witches 
from time immemorial — the 
blue light visible in the dark 
adds no particular prestige 
to the phenomena. And 
then, we find that these 
things will not reveal them- 
selves in the presence of 
water. Now, we should say 
that water destroys the elec- 
trical insulation, but the 
scoffer who had heard so 
much of the fundamentality 
of that triumvirate, "earth, 
fire and water," might find 
ample wherewithal to whet 
his sarcasm, and even 
though he should admit 
the reality of the phenomena 
themselves, he might well 
attack them on the basis of 
their futility, for itwould ap- 
pear that if all the black rods 
in the world were rubbed 
with the skins of all the 
cats, the most that might 
hope to be aeccunplisbed 
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would seem to be the raising of a ' 
weight of totally insignificant amount 
And yet, on this earth at ^at very 
time there existed, and within the 
reach of man, the wherewithal to make 
a dynamo. 

To one who contemplates the enor- 
mous manifestations of el^trical poww 
today, it secerns almost inconceivable 
that all of these potentialities could 
have remained dormant for the whole 
period of man's Civilization. 

The Royal Institution of Great 
Britain was founded by Count Rum- 
ford in 1799. Its stated purpose is "the 
promotion, diffusion, and extension of 
Science, and of useful knowledge." To 
its lectures given by Sir Humphry 
Davy at the beginning of the last cen- 
tury came a young bookbinder's ap- 
prentice, whose enthusiasm sufficiently 
impressed the lecturer to result in his 
being appointed as assistant at the 
Institition. 
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’NFORTUNATELY, it became 
necessary for the young man to 
have some money wherewith to live, 
but there was no money for scientific 
assistants. However, the Institution 
had an appropriation for janitors and 
so the bookbinder's apprentice, 
Michael Faraday, became janitor at 
the Royal Institution. I do not know 
how efficiently he performed his duties 
in the office of janitor, but even though 
he may have neglected the windows of 
the laboratory, he cleaned well the 
windows of science, and even though 
he may have neglected the cobwebs 
on the walls of the building, he cleaned 
many of them from the horizon of 
knowledge. 
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The fact that wires carrying currents 
possessed in mahy reeq;>ects the char^ 
acteristicB of magnets was already 
known, but it fell to Faraday to dis- 
cover the fact that batteries were not 
the only means by which electric cur- 
rent could be produced, and to demon- 
strate the fundamental principles upon 
which electrical engineering is based 
today. By the labors of that little 
group of men, Ampdre in France, 
Faraday in England and Henry in 
this country, we came into possession 
of most of the facts governing the 
broader features of electrical science, of 
the facts which tell us how to build a 
dynamo, a motor, and the like. We 
came to know of strange new forces 
with mysterious relations between 
them. But what was their explana- 
tion — what was the secret of their 
mutual relations — of what broad prin- 
ciples of the design of the universe did 
they form a part? Then came Clerk- 
Maxwell who sought to correlate these 
discoveries into a harmonious unity. 

M axwell was a great mathema- 
tician; and, as a result of his 
labors, he wrote a book which few could 
read, but which, in the years that have 
followed, has served to mould our 
thoughts to that comprehension of the 
subject which we enjoy today. 

The place of the mathematician, of 
the dreamer, in natural philosophy, is 
not always apparent to the layman. He 
takes the facts which the experimenter 
gives him, and seeks to correlate them 
as part of a greater framework of truth 
in the hope that the frame itself shall 
suggest other things which may be 
true, and thus stimulate further search, 
and widen our comprehension of the 
whole. A man coming to us from 
another country, or from another world 
might, by observing the actions of our 
President, our Secretary of Labor and 
fhe governor of one of our states, form 
some sort of an opinion as to the 
probable actions of these individuals 
under given circumstances. His under- 
standing of the whole situation would, 
however, be much less complete than 



THE INNER HaNETS 


Ai aU oMito the muai be retained a$ 
ika Mnb itftke mneeree/ Hence thie imm 


it would be were he acquainted with the 
whole mechanism of our constitution, 
or even with some part of it which was 
fairly complete in itself. If his knowl- 
edge is confined within the limits we 
have supposed, however, he might take 
such information as he had, and try to 
reduce it to some sort of order by 
building in his mind a constitution of 
which such individuals as he knew 



When the roil was moved between the mag- 
nets, a current flowed — the first dynamo! 

formed a part. In this creation of his 
mind, he would have to picture many 
new individuals and offices in order to 
complete the framework of his thought. 
He would naturally suggest a search 
for these individuals. Every additional 
one found would add more certainty 
to his general plan, while every one he 
failed to find would give him a clue 
as to how his plan should be modified 
in order to conform to the facts. 

When all was complete, or, indeed, 
long before all was complete, long be- 
fore he knew the status of every minor 
clerk in the government’s employ, he 
would be conscious of a much better 
understanding of the whole situation. 
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AS KEPLER SAW IT 


By sphertM, eubtt, Mrakedrotu and dodeca- 
hedroH$, he explained the orbite of the planets 

and would bo in a much better position 
to draw upon the services of the govern- 
ment than he was when the whole of his 
knowledge was confined to the actions 
of the three individuals we named at 
the start. If this man, who corre- 
sponds to our mathematical physicist, 
should now go back to his own people 
he would doubtless have much diffi- 
culty in making them understand the 
plan of our government. The facts 
they would have to accept, but it might 
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PTOLEMAIC SYSTEM 

How the biblical school of astronomers ac- 
counted/or the motions of the outside planets 

be only after prolonged experience of 
our actions that the mechanism of our 
procedure would enter into their inner 
consciousness with that force which 
implies understanding. 

So, Maxwell sought and found a 
beautiful scheme of thought in which to 
comprehend and harmonize the dis- 
coveries of his predecessors. The form 
of his scheme was such as to suggest 
that it should be possible to propagate 
electromagnetic disturbances in the 
form of waves in an all-pervading 
medium, and that certain of these 
waves should have the properties of 
light waves, and that all should travel 
with a velocity equal to that of light. 

H IS conclusions in the latter re- 
spects were beautifully verified by 
his calculation of the correct velocity 
of light from purely electrical data, and 
his predictions in the former have re- 
ceived wonderful justification, first 
in the experimental work of Hertz and 
Lodge, and finally in the modern de- 
velopments of wireless telegraphy and 
telephony in the hands of Marconi and 
others, developments which at every 
stage of their progress have drawn 
upon the principles outlined in Max- 
well’s great work. We now know 
that the electromagnetic waves of wire- 
less, heat rays, light rays, the ultra- 
violet rays used therapeutically, X rays, 
the gamma rays emitted by radium and 
the cosmic rays of which we have heard 
so much recently, are all special cases 
of electromagnetic waves differing 
from each other in their essentials only 
as regards their length. The longest 
are the wireless waves, which attain 
lengths of the order of a mile, and the 
shortest constitute the cosmic rays, 
whose length is comparable with the 
millionth of a millionth of a centimeter. 

And then, following Maxwell, once 
again science made one of those pauses 
for breath in which many seem to see 
the end of all that man may hope to 
know — those dread pauses in Which the 
horizon of discovery seems the boun- 
dary thereof. (Conelttded next month.) 
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TREATMENT TANKS, NICKEL AND CHROMIUM PLATING BATHS 


The hoist crane tovjprs the u>ork into the treatment tank in the rear, then brings it forward through 
cleaning, nickel plating, treatment, and cleaning tanks to the chromium plating tank in front 


Enter Chromium Plating 

Process Is Successful After Years of Study 
and Perfection of New Treatment 


T hat pocket lighter you bought 
some time ago — perhaps you 
have wondered what metal 
was used to plate it and give 
it its beautiful silvery surface. You 
realized that if platinum had been 
used, it would have been so marked; 
and the surface was harder and more 
lustrous than nickel. More than likely 
it was plated with chromium, for 
many pocket-lighter manufacturers, 
as well as manufacturers of other 
plated products, have taken advantage 
of the superiority of this metal over 
other plating metals and have adopted 
it as a finish for their products. 

Within recent years, great strides 
have been made in the perfection of the 
chromium plating process. Almost 75 
years have elapsed since Bunsen first 


obtained metallic chromium by elec- 
trolysis of chromic acid, but it is only 
since the World War that the conditions 
necessary for obtaining a satisfactory 
commercial coating of the metal have 
been worked out. The process is one 
requiring far more study, experimenta- 
tion, and research than that of com- 
mercial plating with any other ifietal 
now generally used. 

An electroplating bath for chromium 
known as the *‘acid" bath, was worked 
out by Carveth and Curry in 1905; a 
‘‘neutral’* bath was worked out in 1920 
by Sargent, this being essentially the 
same as that generally used at the 
present time; and the “basic” bath was 
developed from Sargent’s “neutral” 
bath by the addition of a small amount 
of chromium chromate. These three 


baths are identical^ not only in 
havlor, but in ultimate composition. 
Technological Paper Number 846 of 
the United States Bureau of Standards 
concludes that “the recent industrial 
success of chromium plating must, 
therefore, be attributed not to any im- 
provement which has been made in«the 
bath, but to its more careful operation 
and control,” 

Metallic chromium ranks next to the 
diamond in hardness and it is many 
times harder than the best steel. It 
possesses high resistance to corrosive 
and tarnishing influences such as all 
alkalies, oxygen, chlorine up to 800 
degrees Centigrade, sulfur, superheated 
steam, and concentrated nitric and sul- 
furic acids. It is too brittle to be used 
alone, but alloyed with steel, it has 
become familiar to everyone in stain- 
less steel cutlery. These qualities, to- 
gether with its platinum-like finish 
and high polish, make it a valuable 
plating metal. 

I T is now being applied to such widely 
different articles as plumbing fix- 
tures; watch cases; automobiie bump- 
ers, trim, et cetera; surgical instru- 
ments; and machine spindles and parts 
where wear is excessive. The United 
States Bureau of Engraving and Print- 
ing found that by chromium plating 
the Intaglio plates used for engraving 
notes and securities, they could be 
made to last indefinitely, thereby sav- 
ing thousands of dollars yearly. For- 
merly these plates had been coated with 
nickel, but the cloth used to wipe them 
soon wore away the surface so that 
they had to be replaced. With a coat- 
ing of 0.0002 of an inch of chromium, 
the plates give a better impression and 
last much longer than nickel or face- 
hardened ones. When the chromium 
does finally wear slightly, the plates 
are stripped with hydrochloric acid and 
again chromium plated. ' 

Chromium has been successfully 
plated on most of the common 
except aluminum. In the case of iron 
and steel, however, the danger of 
cracking of the plat^ surface piakes 
desirable a coating of copper or nickel, 
or both, before the chromium is applied. 

In chromium plating, the article to 
be plated is the cathode, while the 
anodes most commonly used are of the 



CROSS-SECTIONS OF PLATED PIECES 


Comparison of adherence, under a lOCO-^power microscope, of an* respectively, plated first with 0.0CS of a^ inch ofniifiedaMihenwillh 
treated and treated base metal, shown at the left and at the right 0.0002 of an inch of chromiim* Tm base miUtt viai ; . 
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DEGASIFICATION OF METAL STRIP 

Strips for the manufacture, after plating, of tubes or pipes, are run throuah this machine which 
degasifies and cleans them. From this point, they pass over rollers into plating bath at the right 


insoluble type, lead being generally 
used* Metallic chromium, although 
readily soluble in acid baths, has not 
been used for anodes probably because 
pure chromium has been decidedly less 
expensive in the form of chromic acid 
or, strictly speaking, chromium tri- 
oxide. The chromium content of the 
bath is maintained by periodic ad- 
ditions of chromic acid. Steel, crock- 
ery, or lead-lined tanks are used as 
receptacles. 

D uring the plating operation, a 
large amount of hydrogen is 
evolved at the cathode and oxygen at 
the anode. These two cause a fine acid 
spray which destroys the tissues of the 
respiratory tract. For this reason, 
ventilating hoods are sometimes used 
but these must not cause too close con- 
finement of the explosive mixture of 
hydrogen and oxygen. Most often a 
sheet metal duct having a slot in the 
side facing the liquid, surrounds the 
top of the tank. When air is drawn 
through this duct at high velocity, a 
“suction blanket** is created over the 
surface of the liquid, effectively re- 
moving all fumes. 

The character of the deposit may 
vary between wide limits according to 
the conditions of the operation and the 
control exercised, the kind of surface 
to be plated — the metal, its finish, and 
the kind of cleaning process through 
which it has passed — the composition 
and temperature of the bath, and, of 
course, the current-time. 

In most cases, each article to be 
plated presents an entirely new prob- 
lem. The exceedingly poor “throw- 
ing power** of the chromic acid bath 
and the consequent difficulty of ob- 
taining a uniform thickness of de- 
posited metal on an irregular piece, 
presents perhaps the greatest. This is 
usually overcome by arranging the 


racks and building the anodes to con- 
form to the shape of irregular articles 
so that the current density over the 
whole cathode will be as uniform as 
possible. 

Care must be exercised in chromium 
plating in so many ways that we could 
not begin even to outline them here. 
The degasification treatment, how- 
ever, deserves special mention, since 
it marks a big step in the perfection 
of the process. This process consists of 
the removal from the surface of the 
metal, prior to plating, of the occluded 
and adsorbed gas which, if allowed to 
remain, will frequently cause cracking 
and scaling of the plated metal. 

A number of attempts to degasify 


metals have been made, but the one 
now receiving the most attention in this 
country is that developed by Mr. 
Charles P. Madsen. In this process, 
the metal is made the anode for a short 
time in a bath of 66 degree Baum6 sul- 
furic acid at ordinary temperature. The 
voltage may be varied from six to 24 
volts, alternating or direct current, and 
the current density from 25 to 50 
amperes per square foot. This is not, 
strictly speaking, an electrolytic cell 
nor is the sulfuric acid an electrolyte. 
Neither is it a pickling bath since it 
removes deeply-imbedded foreign ma- 
terials resulting from rolling mill 
operations, and other matter not or- 
dinarily removed by pickling but 
which interferes with good plating and 
prevents close adherence. 

I T is said that all common metals, 
except aluminum, may be success- 
fully degasified in a few minutes and 
that under proper operating condi- 
tions, the bath produces an extremely 
fine etching of the metal surface. This 
affords innumerable opportunities for 
the crystals of the plating metal to 
interlock firmly with the surface crys- 
tals of the base metal. Subsequent 
coatings of nickel, chromium, or other 
metal on the treated steel or other 
sheet, adhere closely in a film that is 
in the nature of an alloy between the 
base and the coating metal. Repeti- 
tion of the treatment on the first coat- 
ing gives good adherence for the second 
plating metal. 

Chromium-plated sheets, bars, 
plates, et cetera, that have been 
treated in this manner may be bent, 
pressed, fabricated, or punched easily 
without flaking of the surface. 
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Sun Dials and 

Sun Dialling 

There Are Sun Dials of Many Types 
to Suit the Purse and Skill of Every 
Amateur Who Enjoys the Pur- 
suit of a Scientific Hobby 


By RUSSELL W. PORTER 
Optical Atiodatc, Jonas and lamson Machine Company 
Corresponding Editor, SciENTtFtc AMBKiCAS 


MR. HAKTNESS^ HIS DIALS the oUhe .hado» c»t 

SJT JiAntSS S?h by the ieomo„ co«lh, 

asironomvr. He invented the enclotsed turret telescope from BO large a light BOUrce 

as the sun, is blurred and 
ill defined and therefore cannot be 
read with precision. 

Now our civil time is really artificial, 
in that it makes the days all of equal 
length. Since our watches must run 
at a uniform rate they will not indi* 
cate sun time, because the sun appears 
to move faster at some times than at 
others. So we have created a fictitious 
sun that crosses our meridian promptly 
at 12 o’clock each day. The real sun 
is often ahead of, sometimes lagging 
behind, this fictitious sun and the 
difference between the times of these 


T he usefulness of the sun dial 
has long since departed, along 
with the tallow dip, the ox 
cart, and the spinning wheel. 
Nothing is left but the romance and 
sentiment, and the wealth of solemn 
mottoes warning us that time is fleet- 
ing, and that 

“As time and hours do pass away 
So doth the life of man decay. “ 
Except as a picturesque reminder of the 
past in the corner of some old rose 
garden, a dial has no part in our lives. 
When we can obtain the time over the 
radio accurate to a second’s frac- 
tion any day or night; when we 
can carry it constantly in our vest 
pockets, why give this relic of the 
past a moment’s thought? 

T he present generation little 
realizes that until the inven- 
tion of clocks and watches, sun 
dials were the only time keepers 
available, and that schools taught 
the art of dialling as an impor- 
tant study. 

It is said that the first record 
of a sun dial is given in 2 Kings, 

XX, 9-11, where a miracle was 
performed by the Lord who made 
the sun’s shadow move hack- 
wards some 10 degrees. This 
phenomenon has afforded a fruit- 
ful source of mathematical demon- 
stration to prove the miracle 
possible —or impossible. One 
ingenious dial maker seems to 
have actually caused the sun’s 
shadow to move backwards on 
the dial face, by making the face 
cup shaped and filling it with 
water. Refraction does the work. 

Even were we dependent on sun dials 
today for our time, their accuracy 
would be of so low an order that they 
would be of little value, I do not sup- 
pose the average sun dial can be de- 
pended on to within a few minutes, for 



AN AUSTRALIAN INVENTION 

Fieure 2: This unusual sun dial gives the time on a 
mon clock face, just as if it were an ordinary cl 


two suns (between the sun dial and a 
watch) is a variable interval amotmting 
at times to as much as 16 minutes — 
known among astronomers as the “time 
equation.” 

And so, when clocks came into vogue 


they kept a different time from the sun 
dials and there arose the necessity of 
adding or subtracting this equation 
from the shadow readings of the dial, 
in order to give clock time. Many very 
ingenious devices have been applied to 
sun dials to accomplish this correction 
automatically without the need of 
tables and the necessary calculation. 
For, what one wants nowadays is to be 
able to step up to his sun dial and read 
off his watch time at once. The Hart- 
ness dial shown in Figure 1 is a good 
example of this class. Here a care- 
fully formed cam, after being set tq 
the day of the month, has moved 
the graduated hour circle about the 
gnomon just enough so that civil time 
may be read off directly. Even 
an allowance for leap year com- 
plications is provided for. 

A STRIKING advance in dial- 
ling has been made by the 
Government Astronomer of New 
South Wales, Mr. W. E. Cooke. 
’This is shown in modified form 
in Figure 2. Its distinctive fea- 
ture is that it permits one to read 
standard time directly from the 
face of a clock. This “clock” 
contains no springs or movement, 
but consists simply of a ahqll atxd 
the ordinary clock face and hands. 
When the large ring of the dial is 
turned so that the sunlight pass- 
ing through hole A falls on the 
analemma on the opposite side of 
the ring, the hands of the clock, 
which are connected to the rmg 
by means of a train of gears* 
moved to the correct position. 
The case of the clock is fastensd 
by a stud to the base at D and 
does not move as the ring is 
turned. The ying is mounted 
on a segment of a circle^ so 
thkt the instrument may be s^t to 
the proper latitude. This iAk» 
gives the date as well as the titne hf 
day. 

Sun dials are of several, 
horizontal^ verrietdi alp 
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so on. In the familiar horizontal form 
the fpiomon which casts the shadow is 
parallel to the earth’s axis and points 
to the north pole of the heavens (in the 
northern hemisphere). 

also the dial face must be truly 
iJL level. Should, any one desire to 
make a sun dial for himself, full and 
elaborate instructions will be found 
in the “Encyclopedia Brittanica” un- 
der “Dial and Dialling,” while simpler 
rules are given in that delightful book, 
“Sun Dials and Roses of Yesterday” by 
Alice Morse Earle. 

My own interest in sun dials has 
been aroused in the hope that in 
some way, perhaps by the aid of 
lenses, the time can be read to an 
accuracy of seconds instead of min- 
utes. It has seemed to me that if 



Figure 4. This one some- 
what r^embles a survey- 
or’s ttansit tipped over 
until its horizontal plate 
is parallel with the plane 
of the earth’s equator. 

Here, however,* the tel- 
escope is lowered so that 
the sun’s image is pro- 

jected directly on the hour 
circle and read by means of 
the eye piece. At the 
same time the telescope is 
shifted laterally by setting 
on the analemma, thus 
compensating for the equa- 
tion of time. 

The other dial is shown 
in Figure 5. This was 

more complicated, and 
to understand its opera- 
tion the reader 
must consult 
the section 
shown in the 
same figure, 
in order to fob 
low out the 

path of the 

sun’s rays. 

The fixed hour 
circle is shown 
is graduated 
parent celluloid. Around 
this circle is rotated the 
box B carrying the fol- 
lowing optical train: 
prisms C, lens D, prism 
F, eyepiece G, mirror H, 
and ground glass screen L 
What happens is this: The 
cover is turned until the 
sunlight passing through 
the lens forms an image of 

STILL ANOTHER TYPE 

B'igure 4: This one is read by 
means of an eyepiece and will 
qive accurate time when the ad- 
justments are all • made correctly 



THE DOLPHIN DIAL 

Figure 3: The dolphin carries the gnomon between his 
mme and tail. The dial is adjustable to the wser^s Latitude 


at 

on 


A and 
trans- 


the sun on the transparent hour circle. 
The eyepiece then magnifies both this 
image and the adjacent graduations on 
the circle, projecting them upon the 
ground glass. The observer thus sees 
a picture of the sun about a half an 
inch in diameter, crossed by the 
graduations of the hour circle. The 
time equation is applied by rocking the 
dial box about the pivot T by means 
of a cam, as in the Hartness dial. 


I T would be quite impossible to juggle 
with so many lenses, prisms and 
mirrors with anything less intense than 
sunlight. But there is such an abun- 
dance of sunlight that even a half-inch 
lens gives a brilliant image on the screen, 
and the last of these dials gave very 


an image of the sun itself could be 
cast on the hour circle, definition of 
the sun's edge would allow much closer 
reading. 

However my first adventure in dial- 
ling was more in the nature of a garden 
accessory (Figure' 3 ) . It might be called 
the dolphin sun dial and bird bath, in 
which the gnomon is a wire stretched 
between the animal’s nose and tail. 
Also incorporated in this dial was the 
idea of leveling it up with water in the 
shell as a reference plane, thus making 
it independent of any leveling bubbles. 
The dolphin has a spherical seat and 
can be tilted until the proper latitude 
(marked on his tail) coincides with the 
water surface when the wire is brought 
parallel to the earth’s axis. The 
equation of time is provided for by 
shifting the hour ring on the dolphin’s 
back. 

Two dials were made, using lenses 
and priamSt The first is shown in 



RATHER COMPLICATED, BUT CORRESPONDINGLY PRECISE 


Fleurs 6: The died is shown on the te/f, the drawing on the right being a cross-section of it, 
permitting the reader to trace out the optical train. Precise readings may be obtained from it 



m 

consistent readings through most of 
last summer until a neighbor's boy 
satisfied his curiosity by pulling the 
instrument to pieces so as to see what 
was inside. , . 

The easiest way for one wishing to 
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noon are crowded more closely together 
than at six A.M. or p.m. Thi| can be 
equalized by shifting circle A to and 
extending the hour lines to meet it, but 
the foot of the gnomon must remain 
at the first center 0. Also, if the 



LAYING OFF THE COMMON HORIZONTAL DIAL 


Piffure 6; Simple diaU of ihie type give approximate sun tiim fr^ tvhich siat^rd time 
- ’ • ' ^ of the relatively etmple eorrcciione described in the text of the artte 


he worked out oy means 

make his own sun dial of the conven- 
tional, horizontal type is as follows: 
place a square piece of board on a 
pedestal and level it. The stile, or 
gnomon, may be cut from sheet metal 
having an angle equal to the latitude 
of the place. Fasten the gnomon to the 
board and line it up on the North Star 
by turning board and gnomon in axi- 
muth (horizontal plane). 

A t near noon, when the shadow of 
I. the gnomon falls in line with it- 
self, set your watch to 12 o'clock. As 
each hour comes around on the watch 
face, draw a line along the edge of the 
shadow cast by the gnomon. The next 
clear morning the hours may be drawn 
from sun-up to noon, and the half and 
quarter-hour divisions filled in at 
leisure. 

Or the dial can be finished indoors 
as follows: First describe a circle A 
(Figure 6) with radius equal to the hy- 
pothenuse h of the gnomon.* Then de- 
scribe B with radius equal to the base 
b of the gnomon. Draw CC and DD 
at right angles to each other and sub- 
divide each upper quadrant into six 
equal parts, « connecting them with the 
center 0. From the outer intersections 
draw lines parallel to CC until they 
cross lines from the inner intersections 
dfrawn parallel to DD. These new 
points of intersection are now con- 
nected with the center 0 and consti- 
tute the hours of the dial face, all 
other construction lines being erased. 
It will be seen that the hours around 




gnomon has an appreciable thickness, 
as is likely to be the case, the circles 
must be separated into semi-circles 
with centers a distance apart equal to 
the gnomon's thickness. The gnomon 
is attached to the dial face, it is leveled 
and then turned until the plane of the 
gnomon coincides with the meridian; 
that is, until it faces true north and 
south. This last may be done by lin- 
ing up the gnomon on Polaris. 

A DIAL so constructed gives ap- 
parent or sun time. To convert 
this into mean (or watch) time a table 
should be attached to the dial showing 
how many minutes are to be added or 
subtracted from the dial readings to 
give watch time. This table follows: 


tlQNk: 

the meridian on which his to 

running. For example, the WAtoSn w ^ 
person in New York keeps 1m or 
eastern standard time. But he to one 
degree east of the 76th meridian and 
therefore four minutes fast, and his 
dial readings, corrected from the 
table, will be fotir minutes ahead of 
his watch. 

Another way to accomplish this last 
correction is to rotate the dial face 
(not the gnomon) clockwise by this 
amount. For instance, when the New 
Yorker's watch reads 12 noon, the 
sun has already passed his meridian 
and is over the meridian of Philadel- 
phia and (disregarding for the moment 
the table correction) the shadow on his 
dial reads 12:04. 

So, if the dial is shifted until the 
shadow recedes to 12 o'clock, and then 
securely fastened, it will agree with his 
watch, and hence this correction has 
been provided for and may be for- 
gotten thereafter. 

I WILL close with a reference to the 
cylindrical dial shown in Figure 7. 
In the one I have made, the curiously 
shaped curves were plotted on a sheet 
of paper, from data taken from the 
ephemeris of the sun, and then trans- 
posed to the cylinder itself. The 
computations required several eve- 
nings and covered many sheets of 
paper. If any one wishes to make a 
dial of this kind he will find full 


Month 

iBttO 

10th 

10th to 
20th 

20th to 
30th 

January 

+7 

+10 

+18 

February 

+14 

+14 

+18 

March 

+11 

+9- 


April 

May 

+2 

-5 

—1 

-6 

—8 

-4 

June 

-8 

-2 

t! 

July 


+6 

tS 

August 

+6 

+4 

±1 

September 

-8 

-7 

October 

-12 

—18 

—14 

November 

-13 

-12 

-10 

December 

-7 

-8 : 

+2 



One more and final -correction will 
give standard time. The numbers 
given in the table should aM be in- 
creased (or diminished) by a time 
interval equal to the number of 
minutes the observer to east o? west of 


DIFFICULT TO MAKE 

Figure 7: StiU ai Uxp of cyUnder U 
dSe and turned snw U forkm. 

Pyreneean shepherds use these dials today 

instructions in Earle’s ‘‘Sun Dials and 
Roses of Yesterday," idready referred 
to. The cylinder, when used, must pf 
course hang strictly plumb, Hence it 
must be properly balanced and pro- 
vided with a swivel at the top* 
s^e can be piisbed In tnit of irtgbt 
when not in use* 
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Many can openere of 
same general type have 
been invented during re- 
cent years, but this one, 
which is imported from Germany, is 
particularly efficient and easily han- 
dled, A knife edge under the knurled 
screw cuts a smooth-edged hole, while 
the ratchet-like toothed wheel firmly 
grips the outer rim. It works speedily 
without danger to the hands. — Lewis 
and Conger, I^Sth St, at Sixth Ave,, N, Y, 



FOOD CHOPPER 


This rocker blade with two wooden 
handles, imported from Czecho-Slo- 
Vakia, is adapted to the preparation 
of chopped vegetables for small 
B^ads, et cetera. — Lewis and Conger, 
U5ih SU at Sixth Ave., New York 



RAZOR DRIER tAMP SHADE 


This lamp shade over the man's shav- 
ing mirror should prove a welcome ad- 
dition to his shaving outfit since it 
obviates the necessity of taking a 
safety rasor apart for wiping. Heat 
from the lamp dries the rasor as it 
rests in the recess Bhove.— -Alfred D. 
Cmm, P. O. Box 18$, Berkley, Cal, 


Inventions for 

the Household 

WOODEN 
4 CANDLES 

These candles, 
made for decora- 
tive purposes only, 
are of wood, and 
will not melt in 
hot weather. They 
look as well as wax 
candles and last in- 
definitely. — Kozy 
Kandle Studio, 

Omaha, Nebraska 

ASH CUP > 

Equipped with 
snap-on fasteners, 
this ash receiver 
fastens to a floor 
lamp or a bridge 
table leg. — Detroit 
Tire Cover and 
Specialty Co,, 

Selden Ave,, Detroit 




POTATO SPIRAL 
CUTTER > 

In using this French im- 
portation, a thin guide 
rod is first inserted in the 
potato; a sort of cork- 
screw attached to the 
end of the corrugated 
knife blade is then slip- 
ped over the rod; and 
the blade is turned 
around the potato. The 
screw “leads" the blade 
in a spiral, so that, 
finally, the potato is cut 
into a continuous spiral 
strip, ready for deep, 
or “French," frying. — 
Lewis and Conger, USthSU 
at Sixth Ave,, New York 




PEA HULLER 


The principle utilised by the small boy who shoots peas into one's eyes by squeez- 
ing the pod has. been made use of in this device. Insert the full pod between the 
two rollers, turn the crank, and the peas are squeezed out as the hull passes 
through the “wringer." — Home Pea and Bean Hulling Machine Co,, Marietta, Ohio 






COIN-SLOT GOLF GAME 


With this artistically designed amusement device, a regular 
nine or 18-hole game may be played. When a lever is pressed, 
the automatic golfer hits the ball which may make a hole-in- 
one or be “lost** in the painted lake. The player drives the 
ball first over the bunker into hole number 1; then over the 
bunker and brook into number 2; and finally, a long putt lands 
it in number 3. An automatic score-keeping device is attached. 
— Chester-^Pollard Amvisemeni Co,t 188 W. Fourth SL, New York 
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^ MECHANISM 

Body movement actu- 
ating a pendulous 
weight, keeps this watch* 
fully wound at all times. 
Its simple mechanism is 
shown at the left . — The 
Harwood Selfwinding 
Watch Company cf 
America^ Inc,, Sit. W. 
J^Sih St., New York 



TYPEWRITER COVER 

Comparable to a roll-top desk, this 
cover for the typewriter that does not 
have its own folding desk, is strong, 
dust-proof, and disturbance-proof. 
The folding top, made of strong 
fabric folded like an accordion, may be 
locked in place when closed. When 
open, there is nothing to interfere 
with satisfactory typing. An attached 
copy holder adds to its convenience. 
— Krieger Novelty Company, Lodi, CaL 



<APORTABLE SANDER WITH VACUUM 
Designed and built for sanding table tops, 
lumber, base boards, et cetera, this new 
Bander also has its own vacuum which takes 
up all the dust. Work may be passed over 
it as it rests on a special base. At the left, 
it is being used on a table top; and above, the 
man is holding the machine, disassembled, 
showing the sanding roll which is the Only 
moving part. Speed is 1800 revolutions per 
minute. An attached bag catches the dust. — 
The Reid^Way Company, Cedar Rapida, Iowa 





^ CONNECTOR 
This new socket may be used eH^ at ^ 
ceiling outlet or at the hanging fixture. Tifo 
lugs on the plug end, one short and othiv 
long with a loop for holding tl»s weight, are 
arranged to be inserted into a slott^ ^Ug. 
AbovO is shown a dose-upy and at the kdt A 
workman is removing a iUtuiw, without dtit 
mantling It, to be oaimd to AluOre convonient 
place for cteankg.-^ArfisNs 
laetif AmoeiMm, 





WASHED AIR SYSTEM 
Above, under the arch, is shown an 
installation of the system sketched 
beneath. Air is drawn in through 
the upper register by the suction 
created by the water spray. The air 
is washed clean and thrown out at 
the lower register . — Zephyr Washed 
Air Company^ Minneapolis, Minn, 


towing attachment 

In the illustration at the left is shown 
an adjustable steel clamp which, 
tached to the front springs of a car, 
provides a connection for a towing 
bar. It is rigidly fastened so that the 
towing bar cannot damage the front 
apron while the stiff bar prevents a 
smash in case of a sudden stop. 
Above are shown two photographs of 
the device in place. — Kimmerle Broth- 
ers, 226 Eleventh St., San Francisco 



WINDING A NEW FLASHLIGHT WITH ITS OWN GENERATOR FLASHING 


, The dynamo flash- Sectional view of the flashlight that makes its own electricity. On pressing the but- 

* light, crose-section of Thegeheratorisoperatedby 4 spring motor which runs for nearly ton, one hears a hum 

whi<^ is shown at the three minutes after winding* Ft^ng the button starts the as the spring-driven 

right, is wound by generator, which produces wctrieity at two and one half volts* generator of this flash- 

turning the two en& It is not affected by dampness, will flash under water, and will light goes into action, 

in opppritn direerions last indeffnitely.---Campbri( if otif^ocfuring Co., Long Branch, NJ, giving a bright light 
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The Scientific American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 


Stoilar Birthmarks in Five Generations 

A FAMILY in which nine individuals 
have been spotted by birthmarks in 
five generations was described by Dr. 
Arthur H. Estabrook, of the Eugenics 
Record Office, at the meeting of the Eu- 
genics Research Association in New York 
recently. The significant point stressed by 
Dr. Estabrook was that the spots occurred 
in similar parts of the body in the different 
generations; so that apparently, not only 
the spots, but their location as well were 
inherited. 

Certain types of birthmarks may develop 
into skin cancers, Dr. Estabrook pointed 



**Movie’* of a micro-organism found 
in pond water. Made up of green 
dots, the circle revolves constantly 


out. For that reason the inheritance of 
birthmarks is of particular interest, in 
connection with the possible inheritance 
of skin cancers . — Science Service. 


Motion-Picture Photomicrography 
Simplified 

longer is motion-picture photo- 
micrography confined to the labora- 
tory of the specialist with thousands of 
dollars worth of equipment at his com- 
mand. Two little devices which have re- 
cently appeared, make this work remark- 
ably easy for the owner of any 16 milli- 
meter amateur motion-picture camera, or 
for the owner of any other motion-picture 
camera. With the aid of these two de- 
vices, moving picture studies of micro- 
organisms may be made easily. 

The first attachment is a prismatic de- 
vice which rests over the microscope ocular. 
By means of a partly silvered prism, 1 per- 
cent of the light is transmitted to the eye 
for controlling the subject, while 99 per- 
cent goes to the film to register the image 
upon its sensitive surface. 

This adapter has an eyepiece, the field of 
which is a pale green. In this field there is a 
colorless rectangle which coincides with the 
camera field. These colored fields are in- 
terchangeable for use with either amateur or 


professional cameras or for still cameras. 

The second device is a prismatic focus- 
ing device which enables the operator to 
focus the image accurately upon the camera 
field (film), to make sure that the visual 
and camera foci coincide. 

Using a conventional microscope arc 
lamp and a very small aperture in the 
microscope condenser iris diaphragm, the 
automatic cameras may be operated at 
normal speed with the assurance of securing 
a fully exposed negative. 

Remarkable results have been secured 
with this apparatus by amateurs at their 
first trial. This success opens up a promis- 
ing new field to educators and to students, 
as well as to the great army of amateur 
cinematographers who are interested in 
this new work. 


Powerful Wind Motor Generates 
Electricity 

A MACHINE using neither fuel nor 
electricity, which generates 150 to 175 
horsepower, has been erected and is be- 
ing extensively tested in the region of the 
Coachella Valley, California. The success 
of the experiment which has been carried 
on for the past few months indicates that 
this device can utilize the power of the 
wind as economically as turbines can utilize 
water power. 

This machine, known as a wind motor, 
consists of a funnel-shaped tube of heavy 
sheet metal approximately 100 feet long, 
the large end being about 15 feet in diam- 
eter. The funnel is mounted on a pivot and 
supported by a massive steel frame of 
riveted angle iron. This frame rests upon 


a circular double track and the mounting 
enables the machine to be pointed with its 
large end toward the wind. A draft of air 
is developed into a 10 to 20-mile wind. As 
it passes through the funnel, it propels a 
fan which is connected with the generator. 
This generator and the controlling mechan- 
ism are contained in a sheet-metal housing 
mounted within the angle-iron frame 
beneath the funnel. The machine con- 
tains several tons of steel. 

Tests made with this machine together 
with accurate weather reports showing wind 
averages over a period of years, have 
prompted the inventor to project a series 
of them at favorable points throughout the 
west. It is proposed to locate these in 
mountain gaps and other points where 
wind is prevalent. In the locality where 
this initial installation has been made, 
there is an operating wind 90 percent of the 
time. 

If the proposed units are not too widely 
separated they will all be placed on the 
same electrical circuit, thus providing a 
source of continuous power. The plan is 
to make the new wind machine about four 
times as large as the present model. 


New Dust-proof Electric Motor 

A LTHOUGH the standard open frame 
squirrel-cage motor meets most of the 
requirements for ordinary service, it has 
certain disadvantages which become rather 
serious in many applications. For example, 
When it is operated in a dust-laden atmos- 
phere, its air passages soon become 
clogged. This causes overheating unless 
the motor is frequently cleaned. An even 
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more serious condition exists in cases 
where air is laden with metallic dust — 
particularly iron dust — because this 
metallic dust works into the windings and 
may in time cause a breakdown of the 
insulation. 

Several attempts have been made to 
overcome this difficulty by the develop- 
ment of enclosed, self- ventilated types. 
One recently announced by Fairbanks 
Morse and Company has also an interesting 
air cleaner device. 

This motor has a standard stator core 
and windings and a standard rotor mounted 
in a supporting shell with an annular air 
passage between the outside surface of the 
stator core and the shell. Winding shields 
are provided so that the stator windings are 
totally enclosed, thereby preventing any 
dirt from gaining access to these windings. 
Cooling air is drawn through an inlet open- 
ing at the free end of the motor by means of 
a special type fan which also functions as 
an air cleaner. The clean air is blown across 
the winding shield at the free end of the 
motor, through the annular air space, then 
across the outer end of the stator core 
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slot between the inner and outer bars, are 
pulled down towards the inner bars, closing 
the small leakage gap in the rotor iron. 
This almost completely chokes the cur- 
rent in the inner low resistance winding by 
forming a complete iron circuit around each 
inner bar. 

This choking action on'the inner winding 
forces practically all of the current to flow 
in the outer high resistance winding at 
starting, thus producing a high starting 
torque with %low starting current. • As 
the rotor ac<Serates, the iron rods are 
thrown out of the leakage gaps by cen- 
trifugal force, thus removing the choking 
effects from the inner winding when the 
motor is running. 

The important advantages of this type of 
motor are: 1. It is completely self venti- 
lated and cleans its own cooling air by 
means of a built-in automatic air cleaner; 
2. That it is impervious to dust and dirt 
in the air; 3. It is built in the same frame 
diameter as standard motors of corre- 
sponding horsepower; 4. No air piping of 
any kind required; 6. Will operate in the 
dustiest locations without requiring any 



Looking toward large end of wind- 
power generator showing circular 
track on which it turns, and the 
housing for the machinery 


View of the wind-power generator installed in a California valley 


laminations, thence across the winding 
shield at the pulley end and out through 
openings in the pulley end-bearing arm. 

The fan is of the closed impeller type and 
is so constructed that the foreign particles 
are thrown out by centrifugal force, be- 
tween the edge of the outer shroud and the 
supporting frame. A perforated guard is 
placed around this fan-cleaner and is car- 
ried by the supporting frame. 

In this variable leakage, double squirrel- 
cage type motor, the current in the inner 
winding at starting is choked by means of 
iron rods. The instant the motor is con- 
nected to the line, these rods, in each rotor 


blowing out; 6. Reduces Are hazard as the 
windings are totally enclosed and the air 
for ventilation does not come in contact 
with them; 7. It requires no more atten- 
tion than a standard ball-bearing motor. 


Harpoon Gun For Fish 

A GUN, with an attachment for har- 
pooning fish, the whole somewhat 
similar in operation to the whale harpoon 
gun, has been invented in France. Since 
this gun is to be fired from the shoulder like 
any ordinary gun, it was necessary to 


make it as light as possible. The total 
equipment consists of the gun, a harpoon, 
a line, and a float, all compactly arranged 
together. 

The gun is of a standard French type and 
is not changed in any way except that two 
screw-like grooves have been cut in the 
end of the muzzle. Two studs on the front 
of the harpoon slide In these grooves, thus 
imparting a rotating motion to the harpoon 
as it leaves the gun. A tube is attached to 
the muzzle of the gun below the barrel, to 
hold the round metal can which, in turn, 
holds the line and the float. The light can 
container is open at the rear end but is 
closed in the front, having only a small hole 
through which the line is drawn. The line 
is attached to the harpoon just behind the 
dart. A length of ash is fitted to the dart, 
giving a total length of about 16 inches. 

The standard cartridge from which about 
half the powder charge has been removed. 
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Section showing improvement in'dquble squirrel-cage motors. 
Loom iron rods are inserted in the rotor slots between bars 







The new French harpoon rifle with full equipment ready for firing 


will, it is claimed, drive the harpoon through 
a one-inch pine board at a distance of about 
80 feet; and at IflO feet, the point will show 
through such a board. 

If a fish is hit, the cord unwinds until 
finally the can and float are drawn out, fall 
into the water and serve to locate the fish. 
If the fish is missed, the harpoon merely 
hits the water and may be recovered by 
pulling in the line. 

This gun and its equipment is manu- 
factured by Nationale d’Armes, 18 Rue 
de Roanne, Saint- Etienne, France. 


Device for Solving Triangles 
Mechanically 

D r. J. E. ROWE, Director of the Ex- 
tension Department, College of Wil- 
liam and Mary, has recently patented an 
instrument which may be called a * 'slide 
rule** for triangles. It was developed to 
meet the distinct demand for an instrument 
that would solve triangles and other 
polygons mechanically. 

This device has been named the trino- 
meter. It is simply an adjustable tri- 
angle whose parts may be fixed at given 
values, and the result read directly from 
scales. Its operation is very simple, in- 
volving no knowledge of logarithms or 
trigonometry. The fundamental prin- 


ciple involved is that of similar triangles. 

In each of the simple instruments shown 
in the accompanying illustrations, the tri- 
angle to be solv^ is ABC. On these in- 
struments, the two angles A and B are 
read directly from circular scales and the 


lengths a, 6, c, AD, and h are read directly 
from straightway scales at the points in- 
dicated. The third angle is found as the 
supplement of the other two. These are 
called plainscale trinometers because no 
verniers are used in reading the circular or 
straightway scales. 

Given two sides and the included angle 
of a triangle, it may be solved as follows; 


(Refer to the SlluatrationsO 8Ii4» bgr h 
through its sleeve until on0 given idde is 
recorded at the point marked *V««d t;** ' 
lock with screw. Slide the mechanism B 
along the base bar until the second given 
side is recorded at the point marked 
C;” lock with screw. Slide a through its 
sleeve on the mechanism B \mUl the given 
angle is recorded at the point marked 
**read angle A;” lock a or the angle A. Head 
a and angle B at the points mai^ked. Then 
C equals 180 degrees minus A minus B, 
Now slide D along the base bar until the 
angle ABC equals 90 degrees. Read the 
altitude h and AD at the points indicated. 
Area is then one half he. Other triangles 
may be as simply and easily solved without 
recourse to trigonometry or trigonometric 
functions. 

The possible applications of this instru- 
ment to problems of everyday life are as 
follows: to simplify computations in sur- 
veying; to be the basis of a set of automatic 
surveying instruments; to be applied both 
directly and indirectly as range-finders in 
artillery on land and at sea; to have con- 
structed upon this instrument as a basis, 
instruments for determining the position of 
a ship at sea or of aircraft, and to enable an 
airplane to locate itself; and to aid in the 
teaching of ^mathematics in such a way as 
to humanize and practicalize the subject. 
In fact, it is claimed that any phase of 


engineering involving the solution of 
triangles may be simplified by its use. 


Ck>ncrete Mata for River 
Bank Protection 

A RTICULATED concrete mats are 
^ now being used along one section of 
the Mississippi River to prevent severe 



Close-up of the equipment for the harpoon rifle showing the container 
permanently artached, the float, cord, can, and two darts 
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cutting away of the banks on ''outside** 
curves during periods of high waters, ac- 
cording to an article by W, W. DeBerard, 
in a recent issue of Engineering News- 
Record. Formerly such revetments were 
made up of willow mats, but it was found 
that these concrete mats could be laid for 

225.000 dollars a mile against a cost of 

800.000 dollars per mile for those made of 
willow. 

The articulated type of concrete mat is 
made up of strips 25 feet long containing 25 
slabs, each three inches thick, 11 inches 
wide, and 3 feet 11 inches long, these being 
strengthened and connected with wire 
mesh. They are cast on barges, one layer 
being placed on top of another as fast as the 
concrete sets, sheets of treated paper being 
placed between to prevent sticking. Set- 
ting time of the concrete varies from six 
hours in summer to 24 hours in winter. 

In laying these mats, a long steel barge 
loaded with them, having a skid on one side, 
is hauled close to the river bank and parallel 
to it. The upper end of the barge is 
fastened by cables to a set of main mooring 
barges which project outward into the river. 
These barges are connected by cables to 
an upstream set of mooring barges by 
cables attached to winches by which the 
main barges are shifted as the work 
proceeds. The mat cables are then made 
fast ashore and the first mat section laid 
down as the mat barge moves away from 
the shore. Another section is laid upon the 
skids, its cables fastened to those of the 
first, and the launching process continued 
until the launched mat extends a sufficient 
distance outward from the bank along the 
river bed. Having thus laid a mat 140 
feet wide and 200 to 300 feet out into the 
stream, the whole apparatus is shifted to 
lay another mat upstream. The process 
of laying mats and shifting position of the 
mat barge is continued until adequate pro- 
tection is effected. 

By this method sections of the river 
bank have already been protected success- 
fully. According to the present method 
of operation, the sinking plant can easily 


place an average of 70,000 square feet in a 
day. For average widths of revetments 
this covers about 265 linear feet per day 
or just one mile each working month. 


"Lexington” Sets New World’s Records 

A FTER breaking the world's ship speed 
record three times in as many days, 
the United States aircraft carrier Lexing- 
ton, one of the mightiest ships of her kind 
afloat, made a further record for the 
speediest passagiir from California to 
Hawaii when she went to Honolulu in 
June to join the fleet. She made the 
2228-mile trip from San Pedro, Cali- 
fornia, in 72 hours, 84 minutes. The best 
previous record was made by the light 
cruiser Omaha in 1923 when she steamed 
the 2091 miles from San Francisco to 
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Cutting the cables of a mat section 
already laid, preparatory to moving 
to a new position upstream 
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Mr. Gomez and his tiny motor and 
elevator mechanism which stands 
beside a pencil for comparison 


Honolulu in 76 hours, 40 minutes, and 40 
seconds. 

On the first day out, the Lexington 
broke the world’s distance record for 24 
hours by covering 700 miles in that ]>eriod. 
This is 10 miles better than the best day’s 
run of the Omaha, previous holder of the 
record, and 24 miles better than the record 
for merchant ships made by the Mauro> 
tania in 1911. 

During the second 24-hour run, the 
Lexington logged a total of 742 miles. The 
remaining distance of 786 miles was made 
in 24 hours and 84 minutes, so it is cal- 
culated that for the third consecutive 24- 
hour run she traveled 770 miles. 


Miniature Electric Motor 

A WHOLE tribe of “midget** motoni 
seems to be springing up. Since we 
published an item concerning one in the 
March issue, another was called to our at- 
tention with the claim that it was the 
smallest in existence, and we mentioned it 
in the June issue. A few days ago, Gabriel 
Gomea, a student from Colombia, South 
America, now residing in New York, 
personally brought in a third. While this 
third one is not the smallest, it Is the first 
of the tribe that the editors have had the 
fun of examining and operating. It is 
small, and it certainly does hum. 

Mr. Gomez says that he came to New 
York some months ago to attend an elec- 
trical school. For a while he worked with 
a watchmate and there became familiar 
with the delicate machinery used in mak- 
ing or repairing watches. After months of 
study in the electrical school, his faUier 
desired to know how much he had learned 
and mccordingly promised him a trip to 
Spain if he could make a tiny motor that 
would run. It took Mr. Gomez just two 
months of spare time to complete the job. 
This latest member of the tribe is slightly 
(Phaee turn to page 177) 
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Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 


CONDUCTED BY ALEXANDER KLEMIN 

Jn charge, Daniel Guggenheim School of Aeronautics. New York City 


Flight Without Power 


T HFi basic principle of a kite is that it is 
maintained stationary relative to the 
earth, while the wind sweeps by it, so that 
lift follows from the availability of a rela- 


Anthony Fokker exhibited at a Paris Aero 
Show an engineless machine which was to 
be towed behind an airplane, with the 
general idea that goods or mail could thus 
be delivered at intermediate points with- 
out interrupting the flight of the towing 



A glider being towed by an airplane. Sec photograph below 


tive wind. If the kite is loosened from its 
moorings, it first assumes the forward 
velocity of the surrounding atmosphere 
and then drops to earth. 

A glider can only remain aloft in an up- 
ward current of air. If the wind is steadily 
horizontal, it must sink to earth sooner or 
later. 

A German, WolfmOller of Munich, makes 
the very ingenious suggestion that by the 
use of two gliders, a kite could be obtained 
which would not have to remain stationary 
relative to the earth. 

There is almost always in the air a veloc- 
ity gradient with altitude. The wind at 
600 feet above the ground is greater than 
the wind at 200 feet, let us say. 

Now if we imagine two gliders, one con- 
siderably higher than the other, and allow 
that there is such a velocity gradient, then 
we can conceive that the entire system will 
be carried along by the wind at some speed 
between the velocity of the upper wind and 
the velocity of the lower wind. The upper 
glider will receive lift if it faces the wind, 
the lower glider if it has the wind on its 
tail, as will be apparent from a little re- 
flection, and the entire system stays aloft 
and travels in the general direction of the 
prevailing wind I 

Calculation will probably show that the 
available lift will be very small, but the- 
oretically at least the notion is plausible. 

Towing Gliders 

T owing gUder targets has been a prao- 
tioe of the United States Army Air 
Corps for many years. Several years ago» 


airplane. It has remained for the Germans 
however to experiment with the idea. 

The Raab-Katzenstein glider, a small 
biplane of some 180 square feet in surface, 
was employed in these tests. The glider 
was attached to the towing machine by a 
long cable 'fixed to the center section of the 
plane and to the nose of the glider. Quick 
release gears were fitted on each end of this 
cable so that the pilot of either machine 
could free it as required, and a light tubular 
guard was fitted above the fuselage of the 
towing plane to keep the cable clear of the 
rudder and fin. 

At the first attempt to get off, the lightly 
loaded glider left the ground and climbed 
rapidly before the towing machine had at- 
tained flying speed. The glider pilot re- 
leased himself and landed. A second at- 
tempt was more successful. 


It remains to be seen however whether 
the process will be practical in rough 
weather. Owing to the distance apart of 
the craft they may be struck by gusts of 
different direction and in^nsity and pe^- 
liar problems in dj^amics and stability 
will have to be studied and met. 

Air Terminals 

T he French lead the world by their 
imagination. It is not surprising that 
the full conception of what an air station 
should be comes from a young French 
architect, Maurice Chauchon, who re- 
cently arrived in New York on a traveling 
fellowship of the American Institute of 
Architects. His prize-winning plan for an 
airport will be embodied in a proposed 
terminal at Pau, France, 60 miles from 
Bordeaux. 

The air station will be 870 feet wide and 
260 feet long. The huge arches will be, 
however, only 40 feet high at their center 
portion, since even the largest planes are 
comparatively low in overall height. Trac- 
tors will pull the planes into position in- 
side the hangars, and passengers will thus 
be protected from weather conditions. The 
huge hall will contain arrival and departure 
platforms, air mail service offices, customs 
house, the weather service, restaurants, 
caf#8, et cetera. 

There will be provided facilities for testing 
engines, underground fuel reservoirs, gar- 
ages for automobiles, rooms for pilots and 
mechanics and other employees, a power 
station and every other possible con- 
venience. Daylight illumination will be 
provided by a roof of gtass ^abs set in re* 
inforced concrete. At night two vertical 
beams of 1,000,000 candle power will guide 
the pilots. Two lateral beams will sweep 
the ground for landing. The name of the 
airdrome will be sunk in the ground and 
illuminated. As a whole, the plan is 
magnificent and realizable. 

First Tourist Air Cruise 

T he American Aviation Tour of Europe 
is announced under the auspices of the 
North Gemci^A Lloyd, the Luft Hansa, 
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This grainless wood board 
is writing a new page 
in the dram^ of progress! 

Possesses remarkable workability — worCt crack or spliu Revolutionizing methods 
of manufacturing in many industries. New uses discovered almost every week. 

Send for large free sample and find out what Masonite Presdwood will do for you. 


Here is a creation of modern in- 
ventive genius that is challenging 
the imagination of manufacturers 
in scores of industries, and that has 
already made it possible for a 
number of them to reduce their op- 
erating costs, improve their prod- 
ucts and broaden their markets. 

Fon SION BOARDS ^ genuine all-wood board which 

is absolutely grainless! A board 
that positively will not crack, check, split or splinter. 
A board of uniform strength and truly remarkable 

workabilitv! That, briefly, describes Masonite 

Presdwood. 

And yet these are only a few of the many advantages 
of Presdwood. It is very dense and tough. It is highly 
resistive to moisture. It has a smooth, attractive sur- 
face on the face side, requires no paint for protection, 
and takes any finish beautifully. 

Can be cut and milled 

Presdwood is simply wood torn apart and put to- 
gether again. It contains no foreign substance; not 
even a chemical binder. So it cannot damage tools. 

Presdwood comes in a four-foot by twelve-foot size. 
It can be used on any woodworking machinery. It can 
be cut out, punched, die cut and milled. In fact, Presd- 
wood is adaptable and workable almost beyond belief. 

From doll houses to bridges I 

There seems to be practically no limit to the uses for 
Presdwood, and new uses are being discovered week 
after week. 

Candy makers are now using Presdwood for starch 
trays, and in the Chicago Art Institute it is backing and 
protecting rare works of art. 

Store fixtures of many kinds, incubators, clothes 
hampers, bedroom screens and fire screens are made of 
Presdwood; so are work-bench tops, bread boxes and 
concrete forms. 

You will find Presdwood as paneling in the new 
Pullman cars of several leading railroads; you will 


find it made into tension boards 
for many radio speakers. Large 
halls and pavilions have floors of 
Presdwood; and it is already be- 
ginning to go into fine office build- 
ings, apartment buildings and 
homes for the same purpose. 

Toys are made of Presdwood; 
trunks, wardrobes, bank vaults, and 
telephone booths are lined with it. 

There are kitchen cabinets, shelving, and office par- 
titions of Presdwood; thousands of feet of it are used 
in making movies ; there is now a demand for it in the 
construction of dams. 

In brief, Presdwood uses range from doll houses and 
invalid trays to bridges and flumes! 

Withstands the wear of all outdoors 

Out in the open country — there, too, Presdwood is 
proving what an enduring, adaptable material it really 
is. Water, wind and scorching sun haye little effect 
upon it, even when it is left unpainted. Steadily, per- 
sistently, it withstands wear and tear that have wrecked 
many another material in a comparatively short time. 

Presdwood is being used for speed boats — alike on 
the Gulf of Mexico and the lakes of Wisconsin. Camp- 
ers’ tables are made of Presdwood; so too are safety 
wheels for bathing beaches, and particularly signs — 
all kinds of signs. Holstein and Guernsey Breeders, 
for example, are using Presdwood sign-boards in Wis- 
consin, Minnesota, Iowa, Nebraska, the Dakotas, and 
as far west as Idaho. 

And so the list of Presdwood uses might be contin- 
ued for many paragraphs. We suggest that you put 
this grainless all-wood board to the test yourself. It 
may be exactly the material you are looking for. Write 
today for large free sample. It will be sent promptly 
on request. 

MASONITE CORPORATION 

Sales Offices: Dept, 1688, 111 JT. Washington St. 

Chicago, Illinois 
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the plane from moving until the pilot htt 
had a chancse to try out his engine and 
warm it up when neceeaary. The wooden 
chocks in use thus far have been somewhat 
clumsy affairs however, and are hard to 
stow on board a small plane. 

Now an English firm has brought out a 
metal chock, consisting of three plates of 
stout duralumin, hinged together and so 
arranged that thjey may be either opened 
out to form a triangular block of the 
same section as usually given to wooden 
chocks, or folded flat for transport. When 
folded they take up very little space and 
should be very useful for private cross- 
country flying which may necessitate 
landings in isolated places away from regu- 
lar airdromes. 


Itinerary of the American Aviation Tour of Europe, under the 

of the Luft Hansa Imperial Airways, the French Air Union, 

zations. Regular scheduled flights are to be started during the coming fall 


Imperial Airways, the French Air Union, 
and other powerful organizations. It will 
cover 2700 miles in the air, through 
Germany, Austria, Switzerland, France, 
Holland, and England. Famous factories 
in Europe will be inspected, passengers will 
travel in a variety of planes and for a 
change will travel short sections of the 
journey by rail. The success of the tour 
this fall will be awaited with interest. 


Law of Aviation 


T he principles of law apply in aviation, 
just as in any other human activity. 
But there must be, nevertheless, new 
statutes, definitions of new principles, pre- 
cedents to be set up in the courts. And 
therefore books on aviation law are begin- 
ning to appear. t ^ j 

Fixers “Law of Aviation,'’ (published 
by Matthew Bender, Albany) makes in- 
teresting reading. At the first peace con- 
gress, called by the Emperor of Russia, the 
throwing of projectiles from dirigible bal- 
loons or any other aircraft was prohibited! 
The earth can be appropriated, said the 


a lot of people on the ground waiting to see 
the carnage when it lands. But the white 
handkerchief tied to the tail of one's ma- 
chine is a challenge and there isn't any 
carnage, and it's probably the best landing 
one will make in a month, for later one has 
relapses when the wheels hit the ground at 
60 miles an hour, the ship bounces into the 
air and one blesses the sturdiness of the 
undercarriage.” 

Loops, according to Mr. Pynchon are al- 
ways an agreeable diversion. Hours of 
practice are advocated to learn dead stick 
landings. Flying is not expensive for the 
would-be sportsman-flyer. Good planes are 
available at 3000 dollars. Although these 
are of the open cockpit type, they provide 
more feel of the air than the larger and more 
expensive cabin types. On the whole, 
Mr. Pynchon thinks flying safe for the 
sportsman, provided he takes due pains to 
learn and takes no unnecessary risks. A 
most encouraging article both for the 
aviation people and for the would-be air- 
plane owner. 


A Collapsible Chock 


lawyers, the air cannot; it is in the nature of 

common property. There are now Inter- t^OODEN chocks for airplan^ have 
national Aviation regulations, the Air W used for ma 
Traffic Regulations of the Department of 


Commerce, and state aviation laws which 
are patterned after the Federal regulations 
for the most part. 

Fixers book will be of interest to aircraft 
operators as well as to the lawyers. 


been used for many years. They, are 
placed at the front of the wheels to keep 


A Novel Test Bed 


nr HE London Aeroplane publishes a brief 
A description of an entirely novel engine 
test bed. An engine test rig requires dyna- 
mometers, instruments of every variety, an 
observer's room, et cetera. When testing 
engines in full flight it is almost impossible 
to carry all the apparatus required. On the 
other hand, in ground testing it is difficult 
to reproduce the actual conditions of flight 
where air is flowing at high speeds past the 
engine and propeller, particularly when the 
horsepower is very high. 

The Dornier Company of Germany has 
met the situation in an ingenious fashion by 
mounting the engines to be tested in a 
hydroplane capable of over 75 miles per 
hour. The floating test bed provides every 
facility for testing the two huge Jupiter 
geared engines with tandem disposition of 
engines and propellers. In particular, the 
new apparatus should provide much use- 
ful engineering data on the efficiency of 
tandem airscrews. 


A Submarine Aircraft Carrier 

T he submarine has already attained an 
astonishing degree of size and inde- 
pendence of action, and is a foe dreaded by 
the largest battleship. It becomes a still 
more formidable war vessel, when it can 
carry an airplane on board. Our photo- 
graph is the first released of the British 
submarine M-2 on which what was 
formerly a 12-inch gun turret is now used as 
an airplane hangar. The seaplane is pulled 
out of its hangar by man power, slides 
along the deck and is ready to rise from the 
water in a very short time. 


The Sportsman Aloft 

I T is most interesting to read what 
George M. Pynchon, Ji., noted sports- 
man and financier writes in the SporUman, 
People professionally interested in aircraft 
have no false modesty in airing their views. 
But it is seldom that a member of the 
general public will set down his views on 
aviation on the printed page. Discussing 
the first solo flight, li^r. Pynchon says: 

“The much advertised first solo, a curse 
to everyone who has to listen to the soloist, 
is all that, and a good deal more than, it is 
supposed to be. The frbht cockpit looks 
awfully empty, the ship feels different-^ 
because it is Ughter*-*aiid there are usually 



The lonttef l3-h|cb flun turret the British subwariiie is mm uiW* ^ 
the lumdar of a seaplane. The latter can be placed in aetldh ftdi'ddy 
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The 
Beauty 

MICARTA 
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ADIO sets are judged by their appearance as well as by 
their performance. 


MICARTA 


». • Mt «<» I 


the 

Permanefit 

Panel 


Micarta — with its high dielectric strength and low power loss 
— not only builds emciency into a radio set, but it also adds 
permanent beauty. Walnut burl, walnut grain, ebony, and 
mahogany iinuilies of Micarta enhance the appearance of any 
radio set — no matter how artistic the design. 

Micarta machines easily. The drill and the saw never chip it. 

Micarta radio parts of every design — in any quantity — can be 
obtained from— ~ 


309 

New 


Ceiwt Sc. 
Yo4, N. Y. 


MICARTA FABRICATORS, Inc. 


500 South Peoria St. 
Chicago, UL 


Weclihghouee Electric Sl Manufacturing Company 
Erbi BttBhiMfh PeAntylvRnU 

tales Odets in Alt Principal Cities of 
ftia Onktd tcaias and PorsAgn Coontiias 
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NOW ALL 



DOD0S MIOTBIM, INC. ANNOUNCM fOB 
ITS GRAHAM RROTHBRS TRUCK LINK 

6 Cylinder biaines 

IN ALL SIZES AND TYP^ 

4 'Wheel Brakes 


ECOMORRir 

as always 


ON ALL SIZES AND TYPES 

■jOW IHMCES DEPEMD/RBIUnr 

as always as always 


*66S 



MERCHANTS EXPRESS 
110*' wheelbase 

*106S 

l^4*TON — 140" wheelbase 


•775 

COMMmCIAL TRUCK 
UtTirfaMllMM 

*1345 

1^-TON — 150" wheelbase 


, *975 

iMi-TON — 130" wheelbase 

*1415 

m-TON — 165" wheelbase 


•IS95 *1665 

2Vi-TON— liV wbMUMM JV4-TON — I6j" wheelbiu* 

Pttnit 



Y OU may now have all the perform- 
ance advantages of 6-cylinder 
engine and 4-wheel brakes on any size 
or type o( Graham Brothers Trucks. 

Six cylinder power . . . Six cylinder speed 
... Six cylinder operating ease . . . 
The snap o£ 6-cyhnder acceleration and 
the safe^ of 4-wheel brake deceleration 
. . . Fcmr speed transmission on all 


1% and 2*/j-ton models. See these 
trucks today. Let your local Dodge 
Brothers Dealer tell you of the many 
additional advanced features. We have 
the exact size and type for your business. 
Drive one. G>mpare them— for pric^ 
for value, for appearance, for their 
ability to do your job and make you 
money — ^with any truck you ever con- 
sidered good value. 


Gmbam Br^un Tf$icis are hmU ta tie chassis sizes fiat meet of all hauling needs 


GRAHAM BROTHERS 


/.''AtJfLTAV 



SOLO AND SERVICED 
8V DODGE BROTHERS 
DEALERS CVERVHMERE 
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Two grams of radium, used at the City Hospital in New York City, are kept 
in 40 giass tubes which are shielded by six inches of lead^ and kept in the safe 
shown at the left. Photo also shows Dr. A. Norman, oi the hospital staff 


Company, writing in a recent issue of the 
publication of Industrial and Engineering 
Chemistry. 

‘The outstanding point of interest to the 
paint chemist/* says Dr. Gray, “is that the 
concentration of thermoprene in the solvent 
can be as high as 1 0 to 20 percent and still be 
within the range of good brushing products. 
The chief difference between thermoprene 
paint and those previously made with a 
raw-rubber vehicle is that the former re- 
sembles a lacquer in that it needs no vul- 
canizing or curing operation. 

“The resistance of the thermoprene paint 
to chemical action by acids, alkalies, cor- 
rosive gases and chemicals is very good. 
It shows a remarkably low permeability to 
moisture. Any paint to be of value must 
adhere firmly to the surface it covers. The 
high degree of adhesion of the new paint is 
one of its most important properties. It is 
practically impossible to separate the film 
from the underlying surface without 
actually cutting it. 

“Another rather unusual feature of the 
paint is its resistance to sudden tempera- 
ture changes. In one series of experiments 


the films (on steel) were cooled in an ice- 
salt bath and then put on a hot plate at 
116 degrees. Centigrade. After 15 minutes 
on the hot plate the panels were plunged 
into the ice water again. This cycle was 
repeated 10 to 16 times with no apparent 
effect on the films. 

Any desired pigment can be used in the 
paint and any color except a pure white can 
'be obtained. The amount of pigment can 
be varied widely. The possible range ex- 
tends from no pigment at all to as high as 
250 to 300 volumes of pigment to 100 
volumes of thermoprene. The practical 
range is yet to be determined. Good re- 
sults are obtained with 70 volumes of pig- 
ment. Color may be imparted by organic 
dyes, using a white pigment as the filler. 
A very wide range of oils and softeners can 
be used. In some cases where a baking 
paint is desired, drying agents may be used. 

“The paint should probably be classed as 
a lacquer, since a solvent is used which does 
not remain ad a part of the film. In general, 
the ordinary rubber solvents are used — 
such as gasoline, toluene, benzene, carbon 
tetrachloride, turpentine, kerosene, et 


cetera. The solvents are varied aeoordtng 
to the use for which the paint Is intended-— 
brushing, aipraying or dipping/^ 


Dirt by the TaUeapoonful 

IIJOW much dirt do you take with your 

^ daily air? The answer varies with the 
location in which you pass your days, and 
despite its reputation as the “Smoky 
City,** Pittsburgh, Pennsylvania, is not 
the home of the champion dust inhalers. 

Howard C. Murphy recently told the 
American Society of Heating and Ventilat- 
ing Engineers that St. Louis leads all of the 
cities of the country in smoke production, 
with Cincinnati a poor second, and Pitts- 
burgh, the former unholy example, in third 
place. St. Louis is making a real attempt to 
cut its smoke. Schools have been estab- 
lished to show home owners and apartment 
house superintendents the proper method of 
firing the soft coal that is universally used 
in the city. It is estimated that proper 
firing of domestic furnaces and boilers will 
reduce the smoke by 80 percent. Pitts- 
burgh has worked for several years and re- 
sults are apparent when the “Smoky City**, 
drops to third place on the list. 

Mr. Murphy figures that the average St. 
Louisan inhales more than a tablespoonful 
of dirt every day, while the New Yotker 
takes a teaspoonful. His figures for the 
dust particles per cubic foot of air based on 
a test of several years* duration are aa 
follows: St. Louis, 17,600; Cincinnati, 16,- 
770; Pittsburgh, 16,100; Detroit, 15,300; 
Cleveland, 18,840; Louisville, 13,340; Buf- 
falo, 12,350; Baltimore, 11,980; Milwaukee, 
11,460; Toledo, 10,700; Columbus, 10,160; 
Philadelphia, 9880; New York, 9700; 
Kansas City, 9700; Atlanta, 9460; Minne-' 
apolis, 8470; Des Moines, 8370; Washing- 
ton, 7800; Denver, 6740; New Orleans, 
6600; San Francisco, 6580; Boston, 6860. 

The Gas Age Record points out the lack 
of regulations controlling the purity of air 
in our cities, all of which carefully control 
food and water supplies. “Tl^ seems 
astonishing when one thinks of the im- 
portant pari the respiratory function plays 
in sustaining human life,’* says this maga- 
zine, editorially. “The sumn>er death rate 
has been decreasing steadily, but the winter 
death rate is steadily increasing. Present 
knowledge points to air pollution as one of 
the contributing causes. Besides carrying 
germs, these smoke particles cause a foggy 
{Please turn to page 173) 



The photographe ebove nnd to the right show apparatus 
for determining the Amount of carbon ikipnoxide In the 
air. Samples of the alt ^recollected In bottles and taken 
to the laboratory. Here, by means of the e<|uiUbrator 
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Have you tried 
the new Listerlne 
Shaving Cream? 

Cools your skin while you 
shave and keeps it coo! 
afterward. An outstand- 
ingr shaving cream in 
dve^ resjpeet. 





font fool yourself 

Since halitosis never announces it- 
self to the victim, you simply 
cannot know when you have it. 

I he ring 
came back 

-iVith a bottle ! 

Today, halitosis is inexcusable 
People who offend deserve 
no sympathy 

A WOMAN we know took a direct means to 
settle a matter which she couldn’t bring her- 
self to talk about. 

She returned the engagement ring — with a 
bottle. A bottle of Listerine. It carried its own 
implication. 

Brutal? Perhaps. But those who today offend by 
halitosis (unpleasant breath) deserve not too much 
consideration. They ignore the facts about it (see 
below). They refuse to suspect themselves. They 
fool themselves. 

Nice people, fastidious people, people who con- 
sider others, recognize the constant risk of offend- 
ing this way, and keep themselves on the polite 
and popular side by using Listerine. Every morn- 
ing. Every night. And between times when 
necessary — especially before meeting others. 

Keep a bottle handy in home and office for this 
purpose. 

Listerine ends halitosis instantly. Being antisep- 
tic, it strikes at its commonest cause — fermenta- 
tion in the oral cavity. Then, being a powerful 
deodorant, it destroys the odors themselves. 

If you have any doubt of Listerine’s deodorant 
properties, make this test: Rub a slice of onion on 
your hand. Then apply Listerine clear. Immedi- 
ately, every trace of onion odor is gone. Even the 
odor of fish on the hands yields to it. Lambert 
Pharmacal Co,, St. Louis, Mo. 

READ THE FACTS 

Yi had hdlkosia 

68 hairdressers state that about 
every third woman, many of them 
from the wealthy classes, is halitoxic. 

Who should know better than they? 

k I N E 

mfe mntistptie 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Oil-Cooled Tubes 

O IL-COOLED thermionic tubes used to 
generate the extra high-frequency 
oscillations are employed on the main 


circuits of the Marconi beam transmitters 
in preference to water-cooled tubes, be- 
cause in short-wave work oil is easier to 
handle. Also, it is itself an insulator. 


Amateur Regulations 

T he Federal Radio Commission has 
established the following regulations 
governing the licensing and operation of 
amateur radio stations: 

'‘Amateur radio stations are authorized 
for communication only with similarly 
licensed stations and on wavelengths or 
frequencies within the following bands: 

401,000 to 400,000 kilocycles (0.7477 to 
0.7496 meters); 64,000 to 56,000 kilocycles 
(4.69 to 5.85 meters); 30,000 to 28,000 
kilocycles (9.99 to 10.71 meters); 16,000 to 

14,000 kilocycles (18.7 to 21.4 meters); 8000 
to 7000 kilocycles (37.6 to 42.8 meters); 
4000 to 3500 kilocycles (76 to 85.7 meters), 
and 2000 to 1500 kilocycles (150 to 200 
meters). 

“These stations may communicate at 
all times unless interference is caused with 
other radio servi<?es, in which event a silent 
period must be observed between the hours 
of 8 and 10:30 p.m., local time, and on Sun- 
days during local church services. 

“Amateur radio telephone operation will 
be permitted pnly in the following bands: 

64,000 to 66,000 kilocycles (4.69 to 5.35 
meters); 3660 to 3500 kilocycles (84.6 to 
86.7 meters), and 2000 to 1715 kilocycles 
(160 to 175 meters). 

“Spark transmitters will not be au- 
thorised for amateur use. 


“Amateur stations must use circuits 
loosely coupled to the radiating system or 
devices that will produce equivalent effects 
to minimize key impacts, harmonics and 


plate supply modulations. Conductive 
coupling, even though loose, will not be 
permitted, but this restriction shall not 
apply against the employment of trans- 
mission line feeder systems to Hertzian 
antennae. 

“Amateur stations are not permitted to 
communicate with commercial or Govern- 
ment stations, unless authorized by the 
licensing authority, except in an emergency 


or for testing purposes. This restriction 
does not apply to communication with 
small pleasure craft such as yachts and 
motor boats holding limited commercial 
station licenses which may have difficulty 
in establishing communication with com- 
mercial or Government stations. 

“Amateur stations are not authorized to 
broadcast news, music, lectures, sermons or 
any other form of entertainment. 

“No person shall operate an amateur 
station except under and in accordance 
with an operator's license issued to him 
by the Secretary of Commerce." 


Tests Effects of Sunspots on Radio 

F uture radio engineers may be able to 
look at the sun through a telescope and 
then tell how the presence or absence of 
spots will affect the transmission of radio 
waves, as a result of an investigation now 
under way with the co-operation of physi- 
cists and astronomers. 

There has just been installed in the 
Harvard Astronomical Laboratory, under 
the direction of Dr. Harlan T. Stetson, 
professor of astronomy at Harvard, ap- 
paratus to study the relation of spots and 
radio. Greenleaf W. Pickard, Boston 
radio engineer, designed the apparatus, and 
installed it for use in connection with 
studies which he has been carrying on for 
several years. Each day the sun is photo- 
graphed to give the size and number of 
spots. 

“It is not yet possible to say* whether or 
not a combination of radio data with ob- 
servation of the sun can ever be used to 
predict earthly weather conditions," sajd 
Dr. Stetson. “However," he continued, 
“observations are beginning to make us feel 
confident that there is a direct connection 
between conditions in the solar atmosphere 
and certain atmospheric disturbances on 



These youngsters of the class of music at the Christburger School In Berlin 
are receiving th^ instruction by means of the radio receiving setshoam 



Und«rwoo(I »od Und«»rw<M»d 


C. Francis Jenkins recently demonstrated his latest radio “movie" receiver 
in Washington, D. C., before the members of the Federal Radio Commission. 
The receiver, shown above, reflects the moving image by means of a mirror 
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the earth. It seems not unlikely that with 
the further study of the bearing of sunspots 
upon radio reception it will be p<Msible to 
make allowances for the solar disturb- 
ances and by so doing discover more closely 
than ever before the correlation of radio 
reception with temperature, pressure and 
other meteorological phenomena. 

'‘Just what happens on the earth when a 
sunspot api^ars on the side of the sun 
towards us is not fully known. It is be- 
lieved that electrified particles discharged 
from the disturbed region on the sun, hurl- 
ing through space, bombard the upper 
atmosphere of the earth and are responsi- 
ble for an increased ionization of the latter 
which is responsible for the modification of 
the intensity of the radio waves.” 

The station from which the signals will i 
be sent, which are to be measured at the 
Harvard laboratory, is WBBM, Chicago. 
The apparatus which automatically records 
signal strength, as received in Cambridge, is 
carefully calibrated each day and makes it 
possible to record the measurement in ab- 
solute units of electrical intensity. 

Dr. Stetson explained that the apparatus 
was so designed as to measure the intensity 
of the carrier wave and would scarcely be 
affected at all by super-imposed modula- 
tions caused by the broadcasting of music. 
— Science Service. 


Tuning Audio Transformers 

'T^HERE never will be a universally ideal 
amplifier or loudspeaker, because all 
ears and musical tastes do not run alike. 
Some prefer an accentuated sharpness or 
crisp reproduction; others prefer a mellow, 
deep rendition. Others — and they are 

rare — strive for a happy medium. For- 



. . . over the miles and years 



^ I 'HE history of Hyatt Quiet Roller Bearings . . . during 
■*“ the last 37 years . . . records years of unprecedented 
savings in attention and replacement. 

Millions and millions of automobile miles reflect 
Hyatt’s unparalleled operating stamina . . . uninter- 
rupted performance . . . unwavering satisfaction! 


tunately, however, it is possible with the 
aid of small, inexpensive mica fixed con- 
densers, to obtain almost any musical 
quality from the usual radio set. 

Transformer coupling will usually give 
sharp, crisp reproduction. If that kind of 
reproduction is desirable, then the trans- 
former-coupled amplifier should be left 
alone. Slight modification of "B'' and 
voltages may result in accentuating the 
sharp, crisp effect even more, if desired. 

When it is preferable to adjust the sharp- 
ness or melldwness of radio rendition in 
accordance with the subject matter of the 
program, such as crisp reproduction for 
speech and mellow reproduction for or- 
chestral selections, the arrangement shown 
in our sketch may be followed. This com- 
prises a collection of condensers arranged 
in st^ of capacity and shunted across the 
secondary of the second audio transformer. | 


J^or ^evtalon Extierlnietitora 

the deVdopment and introduc 
/ tipd at the IpiK^Itainp or neon tuh 
for teteyWpn reception, and the Foto-Cd 
for I4e9|ilc)(p the Baytbedi 


As in the automobile, at various strategic points in 
industrial, railroad and farm equipment are Hyatt 
Roller Bearings * ♦ ♦ selected because of the silent, efficient 
manner in which they harmonize with the objectives 
of engineers* 

Selected, too, because of the faithfulness with which 
Hyatt quality preserves and protects the reputation of 
those products in which Hyatts are used* 


HYATT ROLLER BEARING COMPANY 

Newark Detroit Pittsburgh Chicago Oakland 
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By means of this special radio receiver, prot;t<‘£^ms from various broadcasting 
stations are received by the simple process of pressin^i the proper lever 


organization has launched into an extensive 
campaign of research and special production 
in co-operation with television experi- 
menters. ‘ 

“We do not assume for a single moment 
that television has arrived at the com- 
mercial stage or anything even approaching 
such refinement,” stated D. E. Reploglc. 
“However, we do believe that the time is 
ripe for television experiments both at the 
transmitting and the receiving end, on an 
extensive scale. Therefore, as headquarters 
for gaseous tubes of all kinds, we are pre- 
pared to co-operate with experimenters 
and others in the development and produc- 
tion of special tubes for television recjuire- 
ments. 

“Our research stalT, headed by C. G. 
Smith, inventor of the Raytheon tube and 
its predecessor, the S-tube, has had long 
experience in gaseous conduction. Ex- 
periments have been conducted with every 
conceivable gas, electrode, spacing, ar- 
rangement, insulator and so on. We haA^e 
studied the effects of gas pressure until to- 
day we can produce tubes of a given start- 
ing voltage, luminosity, responsiveness, and 
BO on. 

“We therefore wish to co-operate with 
television experimenters in the develop- 
ment of the necessary neon tubes and 
photo-electric cells of regular or special 
design, to the end that this young art may 
receive the maximum co-operative effort of 
amateurs in repeating the spectacular devel- 
opment of radio broadcasting.” 


DX Still With Us 

'HE DX “hound” has not disappeared 
by any means, in the opinion of Hal P. 
Shearer, general manager of Splitdorf Radio 
Corporation. 

Upon returning to Newark, New Jersey, 
from a several weeks’ tour of the mid- 
west and far west, Mr. Shearer stated that 
he is inclined to the belief that the dis- 
tance-loving fan is “even worse than ever.” 
He quickly explained that he did not mean 
to hold this against the radio-set owner 
who loved to sit up nights and tune in the 
far-distant stations. On the contrary, he 
believes this to be a good thing, adding, 
“for those manufacturers whose sets are 
capable of picking up distant stations with 
any regularity.” 

“On the west coast,” said Mr, Shearer, 
“a set must be good to satisfy most of 
the fans. Even with the chain broad- 
casting of today it is necessary for the 
west-coast people to reach out for dis- 


I 
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Commander E. F. McDonald, noted 
explorer, demonstrating the automa- 
tic radio receiver which he has de- 
signed. There are no dials in the 
ordinary sense of the word, tuning 
being accomplished by the switches 


tance to satisfy themselves entirely, and I 
do not intend this as a criticism of west- 
coast programs. The feeling is still there 
for the getting of a station some 2000 miles 
away. There is no question about it — so 
far as DX is concerned we are just as much 
interested in it today as we were in the 
years-ago of radio. Of course, there is 
quality with distance now on a good set, 
but the lure is the same old lure — thank 
goodness for that!” 


Soundproof Room for Testing Radio 
Receivers 

I N testing the quality of radio reproduc- 
tion, absolute quiet must prevail, a con- 
dition which is difficult to obtain in the 
modern factory. To this end Frank A. D. 
Andrea built for his engineers a sound- 
proof room of unique design. This room 
is in reality a room within a room. It has 
double walls, double ceiling and a double 
floor. The space between is filled with 
wood chips. The room is supported on 
cork to remove the vibration of the build- 
ing. The inner door is suggestive of the 
entrance to a refrigerator. 

The soundproof room has among its 
equipment oscillators, amplifiers, radio 
receivers and measuring equipment of 
several kinds. It is easily apparent that in 
a soundproof room of this sort development 
work progresses to advantage in all phases 
of radio research requiring the most 
delicate measurements and testing for 
absolute quality. 


Increasing Efficiency 

M any radio owners run their receivers 
like a good many automobile owners 
run their cars - at very low efficiency. Run- 
ning a car at very low efficiency is often 
inexcusable because in most cases the 
trouble lies in the fact that minor adjust- 
ments have been neglected. An improperly 
adjusted carburetor or poorly seated valves 
will cause considerable loss of power and 
the formation of carbon which will soon 
further decrease the efficiency of the motor. 
In most cases a simple adjustment which 
could be made in a few minutes at very 
little cost would increase the efficiency tre- 



The new ahort-waye transmitter installed at WABC, Richmond Hill, Long 
Island. William Schick is shown tuning the set to its wavelength ot 58.5 meters 
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mendously, result in a great saving of gas 
and reduce the necessity of repair bills. 

In radio ampliiioation it has been com- 
mon practice to use a '‘B*' or plate voltage 
of 90 volts without a biasing battery, and 
while this results in maximum amplifica- 
tion, it is wasteful of battery current and 
tone quality. A decrease of this voltage to 
67.5 or even 45 volts, or the addition of a 
“C'' battery in the radio-frequency stages 
will result in a large saving of “B*' battery 
current, together with improved tone 
quality on local stations. Two CX-801A 




H«rb«rt 

Above and below are two views of the 
transmitter for photographs that was 
invented by Austin G. Cooley of New 
York. The system is said to be very 
simple in principle, and it has been 
announced that kits for constructing 
adapters for receiving the pictures on 
broadcast sets will soon be available 






tubes M ndio^reqtwaw nM|uire 

1 2 mitliamiwiiM {»hit« with 90 volts 

“B” voltage, 9 UUMDiperes with 67.6 
volts and only 04 miUiamperss when the 
voltage is reduced to 4S voits. The use of 
lower (date voltages will often more than 
double tihe service obtained from dry cell 
“B” batteries, and will result in seeuriag 
quiet, hdmdree performai^ce from “B” 
riiminatera, eeperially those having limited 
output. 

Anc^ier distinct advantage.of the lower 
“B” voltutes for ra<Uo-frequency stages is 
the fact osclnKtlOn is much easim to 
control, tbudfeMlting in more stable opera- 
tion «f tiM ceetiver and bettet tpne quality. 


YOUR TELEPHONE, 
PRODUCT OF 28 
COUNTRIES 


S ILK worms are busy in far-off Japan. Native 
Malayans are burrowing into tin-laden hills 
“east of Suez.** High upon the Andes, the de- 
scendents of the Incas are digging for copper. All 
to help make your telephone! 

To the Western Electric factories come raw ma- 
terials from the far corners of the earth as well as 
from “just around the corner.’* Out of nineteen 
of the world*s distinctly different products, 
American ingenuity has shaped the telephone. 

But, if It takes a world of material things to 
make your telephone, think of the worlds of other 
things that play no little part. 

The skill of the magnet coil winder. The dex- 
terity of the sure-handed punch-press operator. 
The expertness of the keen-eyed laboratory 
worker. The guiding mind of the engineer. The 
vision of the manufacturing executive. 

Of all these your telephone is made. 

Over 500 different occupations arc represented 
in the great army of Western Electric workers; 
an army which — while it directly carries on the 
triple responsibility of purchasing, manu- 
facturing and distributing for the 
Bell System— indirectly “car- 
ries on*’ for you. 




Western Electric 

Purchasers . . . IS/ianufacturers . . Distributors 
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The Back Yard Astronomer 


A Department Devoted to Interests of the Amateur Telescope Maker 


** ti TELESCOPE ought to have a suf- 
ficiently rigid mounting,” writes an 
amateur in Los Angeles, ”so that it will not 
vibrate when a trolley car crosses a bridge 
in San Francisco/* Well said. We have 



Mr. Towson’s telescope— rigid 

seen a number of flimsy mountings which 
can not possibly be held steady. Sheldon 
K. Towson, 16215 Fernway Hoad, Shaker 
Heights, Cleveland, Ohio, sends in a 
description of his telescope which has what 
we call a sufficiently rigid mounting. 

“The enclosed photograph,” Mr. Tow- 
son writes, “shows a mounting which I be- 
lieve is as simple an affair as it is possible to 
assemble, requiring machine work only for 
four bushings and the two axes. The base, 
pillar and 46-degree ‘Y’ branch are now 
permanently mounted on a concrete 
foundation. The rest of the mounting is 
temporary and will be replaced by a Ford 
axle rigging. 

“The six-inch mirror, being my first 
attempt, has many faults; it is scratched, 
the parabola is questionable, and the silver 
does not reach the edge, but it is good 
enough to separate the components of 


Epsilon Lyrae and therefore serves to pre- 
vent undue haste while I polish an eight- 
inch mirror for the same mounting.** 

One of the most elaborate telescopes thus 
far made from the instructions contained 
in “Amateur Telescope Making,** is the 
product of J. A. Johnson, Opt. D., 322 
Patterson Building, Fresno, California. The 
description, sent in by the maker, runs as 
follows: 

“I am enclosing some pictures of a 10- 
inch telescope which I have just completed. 
It is equipped with a clock and setting 
wheels, with lights over the circles to read 



Dr. Johnson*8 elaborate arrangement 

at night. I made patterns and had all the 
parts cast. The tube is 12 inches in di- 
ameter and six feet, six inches long. The 
mirror is 72-inch focus. 

“The gears of the clock are standard 
stock. After making four different gover- 
nors, 1 finally got one that is sensitive 
enough and it works perfectly. It took me 
1800 hours to make ft. 1 worked every 
night from 7 P.M. until 11 P.M. Telescope 
making is some bobby. 

“The telescope house is 8 by 8 feet and 
8 feet high to the plate. The tmeecope rests 


on a concrete base with a concrete floor 
nine feet square. The house is mounted 
on four small flange wheels which run on 
a light iron rail track. 

“Your book on telescope making was a 
big help.'* 

Some months ago we stated that a club 
of amateur telescope makers was being 
organized in Chicago. Thus far, however, 
no very tangible results have been re- 
ported from Chicago, but Philadelphia has 
now beaten Chicago to it. The following 
letter from Glenden J. Dunlap reaches us on 
the letter head of the local Y.M.C.A.: 

“A club has recently been organized at 
the Central Y.M.C.A., for the purpose of 
giving instruction in the making of tele- 
scopes and in astronomy. The man in 
charge is Mr. G. H. Lutz, a civil engineer 
who made the world’s first permanent tele- 
(Please turn to page 176) 
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ladttttriM From Atoms 

{CofUinuedfrom page 166) 

condition, technicaUy known as “smog," 
tknt Is making many of our cities rival 
London. Many students of air pollution 
believed at one time that factory stacks 
were the primary cause of smoky conditions 
and air pollution. Experience has shown, 
however, that it is the improper combus- 
tion in domestic heating plants that causes 
the major part of the smoke. There are 
thousands of these to every one factory 
stack.’’ 


Protective Coatings For 
Food Containers 

I N order to prevent the loss of color of 
certain canned fruits, the so-called 
enameled cans (or lacquered cans as they 
are sometimes termed) ’have been devel- 
oped. This enamel prevents the general 
corrosion of the inside of the can, says a 
bulletin of the National Canners Associa- 
tion, but the lacquer is not entirely con- 
tinuous and cans so treated perforate to a 
greater extent than plain ones. Enameled 
cans have been used to an increasing extent 
for more than 15 years, not only with red 
fruits, but also with some of the more acid 
vegetables that have a pronounced flavor 
of their own, such as beets, and pumpkin. 
The enamel used for these products can- 
not be used with certain vegetables that 
have a more delicate flavor, such as aspara- 
gus and string beans, because it imparts 
an objectionable flavor to the product. 

A special lacquer has been developed 
for products that have a tendency to form 
iron sulfide discoloration, especially corn. 
This special lacquer will not answer for 
acid products such as fruits, but has been 
found to prevent the iron sulfide dis- 
coloration for which it was developed and 
also to prevent the general tarnish to the 
inside of a can due to the formation of tin 
sulfide. 

Chemists believe that the universal 
adoption of the lacquered can will follow 
upon the development of an entirely suit- 
able lacquer. Recent experiments indi- 
cate that such a substance may become 
available from the development of syn- 
thetic resin lacquers. Excellent adhesive 
powers, extreme impenetrability and failure 
to impart taste or odor to foods are claimed 
for gome of these new products of chemical 
synthesis now in the experimental stage. 


New Sulfuric Acid Catalyst 

T he use of platinum as a catalyst for the 
oxidation of sulfur dioxide gas to sul- 
fur trioxide for the manufacture of sulfuric 
acid by the contact process is one of the 
commonest of industrial applications of 
catalysis. The precious metal is spread 
in a very finely divided state on the sur- 
face of asbestos fibers or small lum|w of 
fused magnesium sulfate. It is entirely 
satisfactory as a catalyst, the convendon of 
sulfur dioxide to trioxide running from 96 
to 99 percent, the platinum being un- 
changed except when “poisoned” by im- 
purities in the gas. While no platinum is 
used up in the process, the quantity re- 
quired for a commercial unit is large enough 
to represent a considerable investment, 
which must> Of course, be charged against 
the cost of tba Odd. 

Thqrefprot 1m add manufacturer is in** 
tdmdy in recent developments 



An Unusual Business Opportunity 

T he owner of a chain of vending machines is an independent 
business man whose duties are easy and pleasant, and who 
makes permanently, month after month and year after year, ex- 
tremely high profits on a nominal investment. This statement is 
based on the experiences of more than 70 chain operators of HolT 
Vending Machines, more than 30,000 of which are now in operation. 

ENORMOUS DEMAND 

The Hoff Vending Corporation of America, a division of a 
fifteen million dollar corporation, controls the exclusive franchise 
for distributing in penny vending machines two of the world’s 
largest selling, best advertised, and most popular confections— a 
famous gum and a famous candy. Because of their enormous 
demand, monthly sales by Hoff vendors are large and steady. 
This demand is annually maintained and increased by enormous sums spent 
in advertising— during 1928 alone, more than $7,500,000. 

HIGH EARNINGS 

Practical chains, consisting of from 200 to 1000 vendors, which can be easily 
serviced by one man or woman, show net earnings of from $2,820.00 to $13,- 
800.00 yca-ly. No special experience or training is required. There is little 
to learn. Operating expenses are practically nil. The business can be run 
right from one’s own home. The work is easy auid pleasant, and most of it 
out of doors. 


INTERESTING BOOKLET 


Full details concerning the 
HofT system of Penny vend- 
ing, including earnings of 
vendors, franchise details, 
cost of machines, cost of gum 
and candy, and the experi- 
ences of established Oj^ra- 
tors, are gladly furnish^ on 
request. Write today for 
our new book “1000 Hoff 
Vendors and Financial Inde- 
pendence.’* It gives all the 
tacts you need to know. 
Write today. 

HOFF VENDING 
CORPORATION OF 
AMERICA 

Divistion ^ General 
Vending Corporation 

Dept. 13, 200 Hudaon St., 
New York City 

Hoff Vendor B awarded gold 
medal, Seaqul Centennial 
Exposition, Philadelphia, 

im. 


BOPP VENDING CORPORATION OF AMERICA, 
xSept. 13, 200 Hudson Street. New York. N. Y. 

Please send your book, “1000 Hoff Vendors and Financial Inde- 
pendence** to the undersigned. 1 am looking for an unusual 
oustness opportunity. 

Name 

Address 





174 


SCIENTIFIC AMERICAN 


Augmt 1928 



Geared to 
the Pace that P A V S 


Cut 


The pace that pays — in machine 
operation — is a little faster than 
‘‘routine.” Set it at a standard 
rate and keep it up by checking- 
up with Counters. Step it up to 
a higher mark, as you develop 
a better machine or a better 
operator. Make the improve- 
ments register on a VEEDER- 
ROOT Counter. 


‘N£®i-/2227i 


Below is small Set-Back Ratchet 
Counter, which indicates one for each 
throw of the lever, moving through an 
angle of 4S degrees. Reset to zero 
from any figure by 
Price, $6.00. With 



turning knob, 
lock and key 
to prevent 
tampering 
with record, 
$2.00 extra. 
Also furnished 
in a Revolu- 
tion Counter. 
Write for our 
green book of 
Counters for 
all machines. 


INCORPORATED 
Hartford, Conn. 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Associated since 1846 with the Scientific American 


SCIENTIFIC AMERICAN BLDG. 
24-26 [Vest 40ih St., N. Y. C. 

TOWER BUILDING 
Chicago, lU. 


SCIENTIFIC AMERICAN BLDG. 
Washington^ D. C. 

HOBART BUILDING 
San FratKisco, Cal. 


VAN NUYS BUILDING 
Los Angeles, Cal, 


Books and Information on Patents and Trade-Marks by Request. 
Associates in All Foreign Countries. 


' which have brought the announcement of a 
satisfactory substitute for platinum which 
can be made at a much lower investment. 
A catalyst developed by the Monsanto 
Chemical Works, St. Louis, Missouri, is 
described by Dr. L. F. Nickell in a recent 
issue of Chemical and Metallurgical En- 
gineering, 

“Essentially,*' said Dr. Nickell, “these 
new catalysts consist of complex vana- 
dium silicates and give compact masses of 
high catalytic activity. The complex vana- 
dium silicates can be used as such, or they 
can be diluted with various inert substances 
of any particular size. In either case, they 
exhibit an exceptionally high activity, show- 
ing conversions of SOj to SO< of 97 per- 
cent to 98 percent and even above, which 
conversions are maintained at usual com- 
mercial loading rates. The mass will even 
stand a large overloading. 

“Aside from greatly decreased cost as 
compared to platinum catalysts, the great 
advantage of these new catalysts in sulfuric- 
acid manufacture, lies in the fact that they 
are not poisoned by such substances as 
arsenic or hydrochloric acid, which im- 
purities are frequently encountered in com- 
mercial sulfur dioxide gases, especially 
those from metallurgical roasters. 

“In the case of a platinum mass, the usual 
experience is that such poisons result in a 
gradual but continuous decrease in activity, 
with consequent increase in the manufac- 
turing cost in sulfuric acid. The advantage 
of a contact catalyst which is not affected 
by such poisons, and which constantly 
gives a high conversion, is obvious; and 
such has been our experience with these 
new catalysts over extended periods of 
time. 

“With the exception of this marked ad- 
vantage, the behavior of these new catalysts 
with respect to temperature, conversion 
equilibrium and activity, closely parallels 
that of the best platinum catalysts. It is 
believed that within the next decade the 
use of platinum catalysts for sulfuric acid 
will be entirely abandoned and the use of 
vanadium catalysts completely established 
in their stead.*’ 


Water Preferred 

^HEMISTRY is credited with a world- 
^ wide trend toward prohibition by no 
less an authority than Dr. William J. 
Mayo, one of the justly famous Mayo 
brothers of Rochester, Minnesota. Speak- 
ing before the American Chemical Society 
recently, Dr. Mayo stated his belief that 
neither prohibition propaganda nor an ap- 
peal to the conscience of man has caused 
the rapid advance of the temperance move- 
ment, but thart pure water, made available 
by the application of chemical, bacterio- 
logical and engineering knowledge, has 
made this possible. 

“It is assumed that the drinking of 
spirituous and fermented liquors is due to 
an evil inborn longing, to be stamped out 
only by the exercise of individual self- 
control. Is this true?** asks Dr. Mayo. 
“In France and Italy the drinking of 
billions of gallons of wine saved the people 
from extinction; they could not have lived 
had they drunk their polluted water. The 
Teutonic countries turned to beer to se- 
cure a sterile drink; England had ale and 
wine; and temperance countries, such as 
Turkey, had tea and coffee. Simultane- 
1 6 usly with Vienna’s introduction of a pure 
[water supply from* the mountains, her per 
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capita oonaumption of spirituous and fer« 
mented liquor was reduced spontaneously 
40 percent. The introduction of a pure 
water supply in the various states in our 
coufatry has been followed by a temperance 
movementi and finally by prohibition. 

‘The same influence is now apparent. in 
Europe. In England pure water is to be 
had in the large cities, and a temperance 
movement promptly results, but in the 
villages without potable water no such 
movement is as yet manifest. The drink 
habit was one of the many forms of pro- 
tection resorted to by Nature to save man 
from filth diseases which cause death, or 
that which is worse than death, intellectual 
deterioration. Prohibition outlawry is 
largely from the alien who comes from 
countries where water could not be used 
for drinking purposes and also, of course, 
from the dregs and froth of our own 
citizens. 


Corrosion From the Hands 

M anufacturers of highly polished 

steel products such as mathematical 
instruments, piston rings, et cetera, have for 
years been annoyed with epidemics of cor- 
rosion without any apparent explainable 
cause. Every possible precaution has been 
taken to see that the metal was properly 
“slushed” with the best rust preventive, 
so that corrosion from atmospheric mois- 
ture or other external causes was seemingly 
impractical, and the parts were so treated 
as to obviate practically all probability of 
corrosion from causes “within,” meaning 
the sweating of the metal beneath the rust 
preventive film, and yet corrosion would 
occur, not generally, but occasionally and 
somewhat mysteriously. 

The following key to this puzzling prob- 
lem and a method of solution is reported in 
Black and White, the organ of Houghton 
and Company, of Philadelphia. 

“Quite a number of years back this prob- 
lem was put up to the Houghton Research 
Staff by a prominent cutlery manufacturer 
and the solution of the problem was effected 
by the process of segregation and elimina- 
tion. That is to say, every detail of each 
piece was tabulated, including the opera- 
tives handling each. It was discovered 
that this corrosion occurred more upon 
pieces handled by some than by others, and 
immediately it was concluded that some 
operatives were more careless than others. 
But a most careful surveillance of the con- 
ditions failed to detect such carelessness. 

“Then the thought occurred that per- 
haps the corrosion was due to the corro- 
sive influences of the acids from the i^r- 
spiration. Accordingly the perspiration 
coming from those operatives whose work 
showed the least corrosion was examined 
and compared with those that caused the 
most and invariably the analyses showed 
excessive acid content in the latter. 

“A prominent manufacturer of high- 
grade piston rings went through practically 
the same experience as the cutlery manu- 
facturer and effected a remedy in the follow- 
ing and very unique manner. After ascer- 
taining that the neutralizing of the acids 
on the operatives' hands with alkaline solu- 
tion was not practical owing to the injury 
to the skin, they reasoned thus: 

“If the rust preventive which we use to 
prevent corrosion after the rings are finished 
contains an inhibitor which neutralises cor- 
rosive influences from within, why would it 
not be practical td apifly that rust preven- 
. (Ftease Urn ie pm Ifll) 



Blades 


Many years a)s"o the name TV COS was chosen as the 
symbol of a line of temperature instruments. Beyinning 
with the ideal of making the most complete as well as the 
most reliable and accurate temperature instruments 
f>o8sible, the makers by strict adncrence to this ideal 
through years of expcriittenialion and tesearch have 
produce*d a remaikable line of instruments. Success- 
fully meeting all kinds of lernperalure pioblems has 
lesulted in T^'COS bect)ming known every wlicrc as the 
mark of excellence in temperature instruments. 

There arc "ITCOS ins'tuments foi all needs. Besides 
the great vaiiety t)f industrial instruments there arc 
household and medical instruments. I’’or the home there 
are outdoor and ind(K>r thermometers, oven, bath and 
candy thermometers. For the foretelling of weather 
there is the Stormoguidc. 

There arc fever thcrmcjinctcrs and sph\ gmornano- 
meiers. In fad, in the following list we can only give 
a suggestion of the many instruments bearing the name 
TV COS and their uses. 

All these iiisttuments can be bought at your dealers or 
wc shall be glad to send them direct if he does not carry 
them. Write for literature on the type of instrument 
that interests you. 


Tycos 


Temperatiire 

bistnunents 


IMSICATIMU * mBCOUDING - COIfTKOLUNO 


In tho«e days a man’s life wa* very 
often worth no more than the 
(luality of tree! m his sword Our 
of the Orient came a steel that wa* 
called Damask Blades made <jf tt 
proved themselves in the h.inds of 
the greatest swordsmen to be of 
wonderful strength, keenness and 
temper 

In time these splendid swords be- 
came known as Damascus blades 
and the name came to stand for 
superlative qualities, qualities 
that meant to much to a man when 
all that suxid between him and 
sudden extinction was a strip of 
steel half an inch wide 

So great was the excellence of 
these swords that to this day the 
best Damascus blades remain some 
of the greatest examples of the 
Bwordmakers craft. 

In different fields and times the 
name 


Tycos 


has earned the title "Industry’s 
Sixth Sense.” 

TYCOS is the symlKd of an ex- 
tensive line of tempcralure m- 
strumenis that go far bcy<md the 
greatest possibuitics of the five 
senses. In the industrial fields 
they enable manufacturers in a 
thousand varied industries to 
know, to record and to control 
temperatures. They do this in 
uncounted processes where such 
knowledge, control and records 
are absolutely essential to success. 

Manufacturers having to use cor- 
rect temperatures in their under- 
takings will find TYCOS en- 
gineers always ready and willing 
to help solve pit>blems (A this 
nature, usual or unusual They 
will find TYCOS instruments 
accurate, reliable and capable, 
worthily earning their present 
repuutlon as INDUSTRY’S 
SIXTO SENSE. 

Names usually begin by being 
merely a label or tag by which to 
identify things, ^me names ac- 
quire through the years and as a 
Result of outstanding merit in the 
product itself, a deeper signi- 
ficance. Such names become a 
sort of measure for excellence, a 
standard by which to judge 
similar products or things. 


Ofice Thermometers 
An aid in promoting hu- 
man efficiency. 

Bath Thermometers 

To enable vou to get the 
most good irom your bath. 

Home Sets 

Bake Oven Thermometer, 
Candy Thermometer, Su- 
gar Meter. The secret of 
accurate resultsin cooking. 

Wall Thermometers 
To help you maintain a 
temperature in your house 
conaucivc to good health. 


Quality Compasses 
To show you the right way 
in unfamiliar country. 

Fever Thermometers 
A necessity in every home. 

Stormoguides 
Forecast the weather 
twenty-four hours ahead 
with dependable accuracy. 

Hygrometers 
To enable you to keep the 
humidity of the atmos- 
phere in your home correct 
at all times. 


FOR THE MEDICAL PROFESSION 

Sphygmomanometers, Pocket, Office and Recording 
types. Urinalysis Glassware. Fever Thermometers. 

Fiyhr Instrument Companhs 

ROCHESTER. N. Y.. U. S. A. 

CANADIAN mJINT ISANUPACTUIIINtt OWTIIISUYOIIt ^ 

rreoc uuildind in sweat wiitain 

ToiioNTO uHomr m mason, ltd.. London 
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Why We Chose 
the Dumore Motor 


have been frequently asked 
why we use Dumore Motors in our 
Mif^hty Midget Vnishear. We use 
tiiem because — • 

We have long been familiar with 
the satisfactory performance oj 
Dumore Motors. 

In developing our Mighty Midget 
Unishear we found a highly satis- 
factory cooperation on the part of 
the Wisconsin Electric Company in 
furnishing us with a motor suitable 
for our requirements. 

Out of over two thousand Dumore 
Motors now in heavy service on our 
Mighty Midgets Um shears, we have 
experienced practically no difficulties 
ami wherever we did have trouble it 
could always be traced to neglect 
on the part of the user.” 

THE UNISHEAR COMPANY. Inc. 

C. A. Ung«r, ConauUIng Enginaar 

T he Mighty Midget llnishear has 
taken an important place in metal 
cutting work, filling a long felt nec^ for a 
portable, power driven machine that 
combines accuracy, speed and eavsy 
operating features. 

Manufac'turers of motor driven :\p- 
pliances will find several outstanding 
advantages in Dumore motors. Exery 
motor is dynamically balanced — ^a proc- 
ess carried out on a st)ecial machine 
of our own design. Vibration caused 
by unbalanced weight is eliminates! . 
The bearings are protected, the d>’- 
namically balanced motor runs without 
noise, it us(*s less current and operates 
efficiently much longer than a motor not 
in dynamic balance. 

This special feature of Dumore mo- 
tors is backed by provcm construction 
methods, special insulation, extreme ac- 
curaicy of all parts and close inspection 
of every' operation. The resulting supe- 
rior quality has been fdaced on a pro- 
duction basis, giving you the advantages 
of outstanding performance at no in- 
crease in price. 

Let our engineering department ex- 
plain the advantages of dynamic balance 
in the motor, applied to your niacdiines. 
Write. 



Dynamically Balanced 
Universal Motor 

WISCONSIN ELECTRIC CO.. 

48 Sixteenth St., R«cin«, Wis. 


The Back Yard Astronomer 

(ConHnufd from page 172) 

scope mirror (stellite) which is now on ex- 
hibition in the American Museum of Na- 
tural History, New York. 

“The organization is called The 
Telescope Club* and meets at 7:30, every 
Thursday evening, in Room 121, 1421 
Arch Street. It is open to young men of 
high school age and over. 

A list of those in Philadelphia who have 
evinced an interest in amateur work of this 
kind by purchasing copies of “Amateur 
Telescope Making” is being sent the club. 

Finally, may we recite a joke, taken from 


M ercury is an evening star until the 
16th when he comes between us and 
the Sun, although not exactly in line, and 
begins to figure as a morning star. He can 
be seen only at the beginning and end of the 
month, if at all. 

Venus is now an evening star but is still 
pretty near the Sun, and even at the end of 
the month she sets only a few minutes after 
seven o’clock. 

Mars is in Taurus, approaching quadra- 
ture, and is steadily coming nearer and 
growing brighter. By the middle of the 
month he rises at 11 P.M. 

Jupiter is in Aries and rises nearly two 
hours earlier than Mam^ Last month the 
two were close together, but Mars has 
moved eastward while Jupiter has stood 
nearly still in the sky. 

Saturn is in Soorpio ahd is due 


the Wright Engine Builder, a house organ? 
It seems that two darkies who were dis- 
cussing the relative merits of the sun and 
the moon said: 

“De sun am de bes’; dey cain't be ho 
doubt about dat,“ said Sam. “Look at how 
much mo’ light she give dan de moon. You 
ain't tryin’ to convince me dat de daylight 
ain’t brighter dan de moonlight, is you?" 

“Dat’s all right about de sun givin’ de 
mos' light,” replied Joe, “but you is got to 
remember dat de moon deserves de mos’ 
credit because de light she gives come at 
night when it would oderwise be dark, while 
de sun shine in the day time when it am 
light anyhow.” 


south in the early evening about 7 P.M. 

Uranus tr^sits about 2 A.M. and is ob- 
servable in the morning, 

Neptune is in conjunction with the Sun 
on the 22nd and is unobservable. 

The Moon is full at 10:30 A.M. on the 1st; 
in her last quarter at 12:24 P.M. on the 8th; 
new at 8:49 A.M. on the 16th; in her last 
quarter at 3 A.M. on the 28rd; and full 
again at 9:34 P.M. on the 30th (all these 
times as usual are Eastern Standard, not 
daylight saving time). She is nearest the 
Earth on the 10th and farthest off on the 
23rd, and as she swings around the sky she 
passes Uranus on the 6th, Jupiter on the 
8th, Mars on the 9th, Mercury on the 16th 
and Neptune a few hours later the same 
day, Venus on the 16th and Saturn on the 
24th. The conjunction with Mare is dose 
and an occultatioii ie vidble in Ada. 


The Heavens in August 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



Thf hours given are in Standard Time. When local summer time is in effect, they 
must be inude one hour later: 12 o’clock on August 7, etc. 


NKJHT SKY: AUGUST AND SEPTEMBER 
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(Continued from page 169) 

over three sixteenths of an inch high, and 
is seven thirty^^seconds of an inch long from 
one end of the shaft to the other. The 
frame and the armature are of iron, and 
the base, under which the wires are run in 
grooves, is of solid brass. It has two 
field poles, each coil of which is wound with 
35 turns of number 86 varnished copper 
wire; and four armature poles, each coil of 
which is wound with 20 turns of number 40 
varnished copper wire. 

The armature is slightly under one 
eighth of an inch in diameter, and the com- 
mutator is approximately half of that. The 
commutator has four segments, and the 
brushes, which are adjustable, are of gold. 
The shaft is less than one sixty-fourth of 
an inch in diameter. Tiny watch screws 
were used to hold together the parts, of 
which Mr. Gomez says there are a total of 
48 in the motor. A small flashlight cell 
supplies the power to run it. 

Not content with making the motor, 
Mr. Gomez proceeded to make an elevator 
mechanism to be run worm-screw fashion 
by it. This mechanism is one and one 
eighth inches high. It has a steel drum five 
sixteenths of an inch in diameter and three 
sixteenths of an inch wide with side flanges 
one sixteenth of an inch high. 

Mr. Gomez did not tell us how soon he 
expects to take his trip to Spain. 


Lindbergh Beacon Turned On 

T he Lindbergh Beacon, an 8,000,000- 
candlepower airport light, built by the 
General Electric Company and erected atop 
the City Hall tower in Los Angeles, was 



The Lindbergh beacon, Los Angeles 


officially turned on recently by President 
Coolidge by the touch of a button in the 
White House at Washington. The light is 
in the nature of a monument to Colonel 
Lindbergh, presented to him by the people 
of Los Angles. 

The beacon is lighted by a 900-watt fila- 
ment lamp, burning before a 24-inch mir- 
ror, the beams pouring through a 24-inch 
lens. The^ reflecting mirror is so designed 
as to throw a concentrated beam of light 
that can be seen a distance of 60 miles in 
fair weather. The beacon will revolve six 
times in a minute. 

According to a report from Los Angeles, 
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- The Tire Supreme 

for TRUCKS and BUSES 



resfotie 


Heavy Duty Pneumatics 

hold all World Records for~^ 

SAFETY-DURABILITY-MILEAGE 


As a result of Firestone^s own improved processes of 
manufacture, and the scientific engineering of definite 
types and sizes of tires to fully serve specific purpose, 
new records — records unheard of a few years ago— are 
being piled up by thousands of truck owners and oper- 
ators. Whatever the hauling job, Firestone has built a 
tire to give the most economical and satisfactory service. 
The FACTS are before every tire buyer —the element of 
gamble has been eliminated. When you buy Firestone 
Tires, you KNOW that you are buying 


MOST MILES PER DOLLAR 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 




SPRINGFIELD RIFLE, Model 1903 




CHEMISTRY— Learn at home 

Vua Chemical InduiUy now ranks fourth amonx the Industries of the United States and 
it offers 0 splendid opportunity for ambitious men. One of the best ways tu prepare for ^ 
a good position in this fascinating field Is through the home-study courses iu Chemistry 
Offered by the International School of Chemistry. ^ 

These courses are oomploto and nractical because they wore prepared by 
lome of the best-known cbemlits in this country. Including Allbn Housibb. "" 



some of the best-known cnemiits in inis country, including Allbn nnui 
B.S.. Fh.D.— -Hoad of Department it InduaUial Chemlatiy. 

Pratt Inatitute; L. M. Tqlman, Ph.D — Formerly ^ 




Chief Chemist. Wilson it Co. Now yice-presldent. 
United Chemicsl and Organic Products Co.; 

^ Btouuhton, B.8. — Haad of 


INTERNATIONAL 
80H00L 

OF CHEMISTRY 

..je Depirtment of 'Mttailurgy, Le^h Division of tfie 

Urdmslty, and Ow«m L. Rhink. Intematlenal Corretpendeneo Ssheela 

Ph.D.-^rofessor of Allied 6118, Senuiton, Pennn. 

Without citet or obligation, pleaae send mo 
renaiymnia. ^ H detalla of your home-study course in 

DOHEIIWTBY □ PHARMACY 
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the tremendous concentrating power of the 
reflecting mirror was noted when the work- 
men were installing and adjusting the 
beacon on the tower. The sunlight, caught 
by the mirror and reflected, fell upon the 
workmen and burned the hair off their arms 
in an instant. They were forced to turn 
the mirror to the north, away from the sun. 

Another interesting feature of the beacon 
is that there are two lamps in it. They 
both rest on the same base, which is 
pivoted, the working lamp being at the 
focal point. Should this lamp burn out 
during the night the base carrying the two 
lamps will trip the new lamp into focus 
automatically and light it. This feature is 
necessary particularly where the beacons, 
which are standard government lights used 
on the national airways, are placed in out- 
of-the-way places and are visited only once 
a month by caretakers. On such lights, 
when the first lamp burns out and the new 
one swings into place, there is a red light 
on top of the beacon which also is lighted, 
informing the passing' aviator that the first 
lamp is burned out and that the emergency 
lamp is burning. 


Aututt'iUdii 


rrfiT: lit! 


German Process Separates Oil 

A PROCESS for getting oil out of steam 
condensation water has been de- 
veloped by Fritz Hoyer, a German scientist. 
It is expected to replace the mechanical 
methods for removing the troublesome resi- 
due of oil now in use. 

Most of the oil which is used for lubri- 
cating steam pistons and gearing is 
atomized and carried away in the waste 
steam. As a result of this, a very stable 
milky emulsion is formed on the con- 
densed water, and the problem of separation 
of oil and water is an extremely difficult one. 
Many mechanical oil separators have been 
tried, but up to the present they have not 
been an unqualified success, and when the 
condensed water which has passed through 
them is used for the boiler, appreciable 
quantities of oil also pass in. This oil 
combines with the boiler scale to form a 
solid mass which settles on the walls of the 
boilers and tends to cause overheating of the 
plates. 

In the Hoyer process a direct current is 
passed through the water, which collects 
the oil in small foam flakes, thus destroy- 
ing the emulsion and making filtration 
possible. The consumption of electricity 
is about one kilowatt hour for five cubic 
meters of water . — Science Service, 


New Device Locates Source of 
Machinery Knocks 

T he usual method of detecting and lo- 
cating blade rubbing in steam turbines, 
loose pistons, cross-head and main-bearing 
knocks in steam engines, and similar 
troubles in power-plant machinery, is by 
means of a pencil, rod or other device 
placed with one end on the machine and the 
other end in the ear or between the teeth. 
With a view to simplifying this part of the 
engineer’s duties and making it possible for 
him to locate more readily and accurately 
the exact position of the knock, the im- 
proved twin model Transmit-O-Phone 
illustrated was recently introduced by the 
International Metal and Specialty Com- 
pany, Berlin, New Jersey. 

The instrument consists essentially of the 
headpiece, and twin ampliflers, with con- 
necting hoee, vibration disks, and sound- 
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transmitting ro<te, together with corks to 
clarify and cushion the sounds. 

The advantage of the two amplifiers over 
one, as generally used on instruments of 
this kind, is that the location of the knock 
is more readily determined, and it permits 
the operator to distinguish two different 
sounds in close proximity to each other or 
to detect sounds from two different points 
at the same time. 

the ear tabs are offset to fit snugly and 
evenly in each ear, and to keep out ex- 
ternal sounds. The disks are used for 
locating light sounds, and the rods with the 
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The slethoscope-Iike instrument 
for locating machinery knocks, ex- 
plained in the accompanying article 

cork tips for sharp or loud sounds, the corks 
having a cushioning and clarifying effect. 
The Y-piece is used where one amplifier 
only is necessary to locate the sound. 

Among the uses claimed for the instru- 
ment, in addition to those already men- 
tioned, are: detecting leaky steam valves, 
loose journals, leaky steam traps, leaks in 
air and water lines, and locating hidden 
pipes and conduits. It might be used, for 
example, to locate a ferrule on a street 
water main, or a paved-over curb box. A 
man ‘‘listening in” on the pipe where it 
enters the building will hear a distinct, 
sharp note when a helper outside taps the 
pavement over the point sought. 

The instrument and attachments come 
packed in a hardwood case. — Power, 


Many New Uses for Bakelite 
in the Home 

TN the era of building construction through 
^ which this country is now passing, great 
impetus has been given to creation and 
development of superior building materials, 
equipment, tools, and supplies. Efforts 
have been directed toward expediting con- 
struction activities through labor-saving 
devices. Demand for the best facilities has 
brought manufacturers in competition to 
supply the most improved hardware, fix- 
tures, and fiiniehings. Architects and 
builders have readily adopted these im- 
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provements, sensing the popular taste for 
quality. 

Science and engineering have co-operated 
to produce new building materials and de- 
vices which have brought revolutionary 
changes, not only in design, but in de- 
pendence upon sources of supply. The 
science of chemistry has been called upon 
and has responded with the development of 
materials from agricultural wastes such as 
straw, corn stalks and sawdust. The result 
ih many instances has been the develop- 
ment of more durable materials, capable of 
withstanding heat and the ravages of the 
elements. 

Among building materials which have 
come into general use during the past 
year, derived from chemical synthesis, are 
the bakelite resinoids. These materials are 



Some of the many applications to 
which bakelite may be put. These 
articles were molded in bakelite 

capable of fabrication into many unique 
forms which make them useful in a wide 
range of building operations. They are 
created in the laboratory from chemicals 
derived from coal and wood— phenol, 
(Tesol, and formaldehyde. 

Bakelite materials have been adopted 
extensively in the improvement of tools. 
The blow-torch, the electric drill, and the 
paint sprayer utilize them because of their 
properties of heat and electrical insulation, 
and resistance to corrosion. They provide 
molded switch plates and other electrical 
fixtures, escutcheon plates, door knobs and 
other hardware. In the electrical field, of 
course, the phenol resinoid materials have 
early been recognized for their dielectric 
strength. Added to this, however, are the 
properties of mechanical strength, high 
luster, and the range of color effects in the 
finished product. 

In every room of the modern home these 
materials may be found in some form — 
dials in the radio set, the telephone mouth- 
piece, the cement in electric lamps, outlet 
plugs, et cetera. .The red wheel of the 
Lorraine stove and the agitator of the 
Meadows washing machine are other ex- 
amples. Tables are now made with 
Bakelite tops undistingpishable from mar- 
ble, mahogany, or oak. 
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Industries From Atoms 

(Continued from page 175) 


tive directly to the skin of the hands of the 
operatives and thus not only neutralize 
the acid of the skin, but give to the skin a 
surface coating of the rust preventive which 
would protect the piston rings from the cor- I 
rosive influences of the hands while han- 
dling? In other words, if it were impractical 
to slush the rings with rust preventive in 
process in order to prevent corrosion from 
the hands, why not slush the hands? 

“After several experiments it was found 
very practical for each operative to wash his 
hands in naphtha or benzine each morning 
and then rub on the palms vigorously p 
generous amount of the rust preventive. 

“The benzine naturally dissolved and 
removed the natural fats of the skin, which 
contain the free acids, where previously the 
alkaline solutions saponified these fats and 
neutralized the acids. This action of the 
benzine in a short time would tend to 
harden and crack the skin, but this is pre- 
vented by the application of the rust pre- 
ventive which is of an oleaginous nature, so 
that after the rust preventive is rubbed 
into the hands, the hands contain a greater 
percentage of oily matter and the skin is 
better lubricated than before. “ 


Will Aminoplastics Replace Glass? 

T he advent of Pollopas or “synthetic 
glass” in Europe a few years ago has 
produced continued interest in clear resen- 
oid condensation products which may be 
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suitable as a substitute for ordinary glass. 

“The difficulties that beset the path of 
the inventors in the early period of this art 
are gradually being overcome, and it is 
probably only a matter of a few years be- 
fore these highly-refractive, clear products 
will be available at a price that will allow 
them to compete with other plastic ma- 
terials,” says Carl Marx, writing in a re- 
cent issue of Plastics, 

“Urea, or carbamide as it may be called 
with equal propriety, forms the basis of a 
numberof^valuable clear condensation prod- 
ucts. The usual procedure in the past has 
been the condensation of the material with 
formaldehyde or a similar methylene group 
containing substance, and present progress 
is along these lines. Under suitable con- 
ditions, acrolein reacts readily with urea, 
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touches in the general field of biology. No j:)erson above the grade 
of moron can possibly read this book without having his curiosity 
stimulated in a thousand directions. I have found it unbelievably 
fascinating.” — Dr. George A. Dorsey. $2.50 

Do You Own the Six Keys to Science ? 


THE NATURE OF MAN 

By George A. Dorsey, Ph,D. 

Mtin ami his reactions in society by the 
author of “Why We Bch.ivc Like Human 
BciTlKS.” 

SCIENCE OF TODAY 

By Sir Oliver Lodge, Ph.D. 

“Extremely suKJfestive; one’s mental hori- 
zon m appreciably enlarged after reading 
It.” — N. Y. Evening Post 

THE AGE OF THE EARTH 

By Arthur Holmes, D.Sc, 

A fascinating introduction to geology, 
vividly and authoritatively presented. 


1 . 


2 . 


3. 


4. THE LAST JUDGMENT 

By J. B. S, Haldane 

Mr. Haldane looks ahead some forty mil* 
lion years and describes the iMJSsible end of 
our planet. 

5. THE STREAM OF LIFE 

By Julian Huxley 

The modern trends of biology brilliantly 
and simply explained. 

WHAT IS THE ATOM? 

* By E. N, deE. Andrade, D.Sc„ Ph,D, 

A masterly and concietc explanation of the 
difhcult and little-underbtood atomic theory. 


Each Volume One Dollar 


HARPER & BROTHERS * 

49 East 33d Street, New York City 

Gentlemen: Please send me 

Possible Worlds, by J. B. S. Haldane (This volume is 32.50; all others 31*00) 

. The Last Judgment, by J. B. S. Haldane 
. The Nature of Man, by George A. Dorsey, Ph.D. 

. . Science of Today, by Sir Oliver Lodge, Ph.D. 

The Age of the Earth, by Arthur Holmes, D.Sc. 

.What is the Atom? by E. N. dcE. Andrade, D.Sc., Ph.D. 

. . The Stream of Life, by Julian Huxley 


i 


Name Enclosed find . 

Address Send C<O.D. . 


the course of the reaction depea^ng 
one hand on the proportion of the acroim 
to urea, and on the other hand on the 
presence or absence of catalysts, solvents or 
diluents and also on the temperature of the 
reaction. “ 

Rubber-Ck>ated Steel Finds 
Useful Applications 

AN interesting development in 'chemical 
^ engineering which should And useful 
application in numerous other fields, is a 
special rubber lining for vessels used for 
hydrochloric acid. The lining takes the 
form of a plastic rubber compound, which 
ran be applied to the surfaces of tanks and 
vessels. It toughens or vulcanizes at 90 
degrees. Centigrade. The lining is obtained 
in sheets of varying thickness. The sur- 
faces of the iron vessels are first cleaned 
and sweated free from moisture, covered 
with a special solution and allowed to dry. 
On this is laid the rubber sheet, carefully 
rolled to remove all air from between the 
sheet and the metal. The jointing of two 
adjacent sheets is done by first rolling down 
the edge of one sheet, smearing this sur- 
face with naphtha, then laying on that 
the edge of the next sheet and pressing 
down with a tool heated to 85-40 degrees, 
Centigrade. When heated to this tem- 
perature the rubber lining becomes soft 
and dough-like. 


What Will Happen to the Tin Can 

doubt every small boy shares the 
double illusion concerning tin cans;, 
first, that they are made of tin ; and second, 
that empty cans on rubbish piles are de- 
voured by ravenous billy-goats. While 
most of us lack evidence either to sub- 
stantiate or disprove the latter tradition, 
we learned long since that the tin can is 
really made of sheet iron plated with tin 
to render it rust proof, inert to the food 
it contains, easily workable and conve- 
niently receptive to solder. 

Data issued recently by the Tin Statis- 
tical Research Bureau of London indicate 
that the world is facing a tin famine. The 
Bureau points out that the United States, 
being the greatest consumer of tin, will be 
the first to feel the effects of the growing 
shortage of this metal. Since 1919 the 
world’s available stocks of tin have dropped 
from 18,000 tons in that year to about 4600 
tons at the present time. In the last 30 
years the price of tin has ris^ some 600 
percent. 

It would take a long list to mention the 
articles into which tin enters as an import- 
ant material. But there is no doubt but 
that one of the principal, if not the most 
important use, is for tin cans. Possibly the 
growing scarcity of tin will eventually turn 
the canners to lacquered or perhaps 
chromium-plated cans. Possibly, sheet 
iron will be replaced entirely by some other 
material. J. Newell Stephenson, editor of 
Pulp and Paper Magazine of Canada, sees 
the possibility of paper or odhilose ^eans**' 

‘'Cellulose, which is avidlable in un- 
limited quantities, is not by any means the 
equivalent of any metal bi all its jaroper- 
ties," he admits. “We are convinced, 
however, that research can eventually, 
develop, through parallel work on ^ 
preparation of the material used for the eon^ 
tainer and the treatment of the article to W 
contained, auch co-ordinated processes that 
cellulose products can be used very I 
9 $ suecessors-^we pilfer tMt 
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instance rather than substitutes — to the 
metal container now almost universally 
used. We have no doubt that cellulose will 
be found to possess properties not more 
than suspected at the present time, and 
which will be found to be adaptable to the 
production of a great variety of products 
whose value will be more obvious as time 
goes on/' 1 


Paper From Grape Vines 

S hades of Bacchus! That erstwhile 
popular god must certainly storm the 
gilded streets of Olympus as he sees the 
uses to which the native sons of California 
turn the grape. Grape juice (containing 
benzoate of soda) must have caused a 
pang of sorrow; the pretty little red boxes 
that have induced us to “eat more iron” 
as raisins — must have given him wistful 
pause; but the crowning indignity is now 
contained in the news that a California 
company has been formed to manufacture 
paper made from grape-vine cuttings. 

Chemically, and from the paper maker’s 
point of view, this is an interesting project. 
The new plant, known as the Sacramento 
Pulp and Paper Company, is to be located 
in Sacramento and is capitalized at a mil- 
lion dollars. Plans for the initial unit of the 
plant call for the manufacture of 25 tons 
of wrapping paper per day, which would 
give employment to about 80 persons, with 
a daily payroll of about 500 dollars. 

Mr. H. D. Wagnon, one of the directors, 
is the discoverer of the process for making 
pulp and paper out of grape vines and has 
protoct<»d it by applying for a patent cover- 
ing the gathering, treating and manu- 
facturing process. 

It was decided to establish the factory in 
Sacramento because this city is the center 
of the grape industry of the state. Within 
a radius of 60 miles are planted about 100,- 
000 acres of grape vines, thus affording for 
the proposed pulp and paper mill a largo 
supply of raw material. 

The use of grape vines is an innovation 
in the pulp and paper industry. Through 
utilization of this medium it is confidently 
expected by the backers of the project that 
production cost in raw material will be 
materially decreased. 


m 
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BESTRCfAiLTRAOE 1 


USfht Gmulfkit 

hJo Undenuear Without This 
Red Woven Label is **B. V. D." 


© 1928 Tbc B. V. D. Co., Inc. 



‘‘Cool, Fresh, Clean Underwear!'^ 

Sounds inviting, doesn't it? And if you’ll insist on the “B.V. D.” 

, label, you’ll not only have yours scientifically cool, but it will 
repeatedly withstand even very severe treatment in laundering. For 
“B.V. D.’s” ivasfi-wcar — founded on specially woven and treated 
nainsook, lock-stitched seams, and many special reinforcements— 
is as distinguished as its world-famed fit and comfort, 

V D *’ Union Suits Men’s $1 50 Youths’ 85c 
“B V 1> ” Shirts and Drawers, 85c the garment 
Extra large sues obtainable at an additional charge 

The B. V. D* Company, Inc,, N. ¥• 

Sole MaJteri **U. V. D,” Underwear 

"Next to Myself I Like *B,V D* Bestl** 


NO DULL EVENINGS 



NO DOLL SUNDAYS 


radio in every room 


Tires— Rubber or Zinc? 


t'EW realize that the ordinary high-class 
^ automobile tire contains many other 
things besides rubber. Zinc oxide, for in- 
stance, is used in greater tonnage than 
any other compounding ingredient for 
rubber, not alone because it is an excellent 
white pigment, but also because it rein- 
forces rubber compounds with relatively 
little sacrifice to their resiliency. The rub- 
ber used in tires must, of course, be rein- 
forced in some way, for pure rubber, while 
resilient, will not stand wear and tear of the 
road. 

The rubber tread of the average size solid 
tire weighing about 100 pounds is composed 
of 34 pounds of first quality rubber, one 
and one half pounds of sulfur, four and one 
Half pounds carbon black, and 59 pounds of 
zinc oxide. Zinc oxide also fills an impor- 
tant place in the modern giant pneumatic 
bus tires and in the regular passenger 
“balloon” tires. While our tires are gener- 
ally spoken of as rubber tires they are in 
fact composed only of about 60 percent 
rubber. The remainder of the tire is com- 
posed of materials to cure the rubber, in- 
crease its wear, and protect it from injury. 


A 


And that’s not all: 


private bath, morning paper, bed-head 
reading lamp, excellent library, all kinds 
of restaurants (from lunch-counter or caf- 
eteria to formal service), all the Statlcr 
comforts — plus Statler service. 

The^ organization (f 

There are Statler Hotels in: 

BOSTON f BUFFALO (Hotel StatUr and Hotel Buffalo) 
CLEVELAND / DETROIT r ST. LOUIS 

NEW YORK (Hotel Penneylvanla, StatUn^Operatod) 

Hotels Statler 

7,70d Rooms with both ond radio recsoption. 

Fix«d, unctionglng rotes potted in oil rooms. 


■k YOUR HOME AWAY FROM HOME k k 
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Our Choice of Recent Books 


Elements of Industrial Engineering 

By G. H. Shepard, Prof, Indust, Eng, 
and Management, Purdue 

T hroughout the wide range of industry, the 
author develops certain fundamental engineering 
principles by which any situation in management can 
be analyzed and the procedure synthesized. No cut 
and dried system is given, but proceeding by the 
principles of management, a certain method of ap- 
proach is indicated which may have a wide variety of 
applications $5.00 Postpaid 

Creation by Evolution 

Edited by Frances Mason 

T his is an assembly of present day knowledge of 
evolution as set forth by leading authorities in non- 
technical language that all may understand. Twenty- 
six of the most famous authorities on organic evolution 
have each contributed chapters to this remarkable book 
which is easily the most distinguished work of its kind 
ever compiled. The subject is covered from every 
angle and in its every aspect $5.20 Postpaid 

Estimating Building Costs 

By William Arthur 

O FTEN one desires to know the approximate cost of 
some building operation, the proportions of con- 
crete, a new coat of paint, or of the extension of a heat- 
ing plant. In this concise and handy volume will be 
found these and innumerable other valuable data 
arranged so as to be found easily . .$2.15 Postpaid 

Patent Essentials 

By John F. Robb 

A new and revised edition of this standard work in 
which is reviewed the procedure of the Patent 
Office and the mechanism of the procurement of patents 
with the application of principles to specific cases. For 
Patent Solicitors and students of patent law as well as 
others interested in these more special considerations. 

$5.20 Postpaid 

New International Year Book 

H. T. Wade, Editor 

E ach year this valuable reference extends its scope. 

For 1927, Banks and Banking, Business Review, 
Public Finance and Taxation have been added, as well 
as a timely article on Investment Trust. All the usual 
subjects are covered as before in an authoritative, 
concise and scholarly manner $7.00 Postpaid 

Airship Design 

By Charles P, Burgess, Bureau Aeronautics, 17. S. N. 

F or the student of airship design and the practical 
engineer, this work presupposes a knowledge of 
structural theory, and only such theorems and methods 
of calculation are given as are peculiar and significant 
in an extended development. A work of authority and 
permanence $9.20 Postpaid 


Morton Prince and Abnormal Psychology 

By W. S. Taylor, Prof. Psychology, Smith College 

T he author appears as interpreter to the general 
public and to the medical and psychological pro- 
fessions of the man who is recognized as dean of Ameri- 
can abnormal psychologists and who has developed a 
system comparable to those of Freud and Janet. It 
covers the organization of native and acquired reactions 
into complexes, systems, etc.; the part played by sub- 
conscious processes; the dynamics of obsessively re- 
current states, dreams, hallucinations, and the applica- 
tion of these principles to psychotherapeutics. 

$1.90 Postpaid 

Houdini 

By Harold Kellock 

I T would be hard to name a more interesting and 
vigorous personality than this man who for years 
fearlessly fought quackery and fakers that prey upon 
the public and who is responsible for state and national 
laws of protection against them. An entertainer par 
excellence, he was liked by the few who knew him as he 
was fiercely hated by his enemies. This life story 
written from recollections and documents of his wife, 
clearly depicts his art and vivid character. 

$8.90 Postpaid 

Indiana Sand Dunes 

By George B, Cressey 

E veryone who enters Chicago from the east 
passes through the curious area of immense sand 
dunes at the south of Lake Michigan. Others of us 
have noticed and wondered at the curious dune forma- 
tion in many other places. A geologist, long familiar 
with desert dunes in Mongolia, has worked out the un- 
derlying science of the Indiana dunes— their shapes, 
arrangement and peculiar shiftings — and found a sur- 
prising amount of order in it. Those who visit the 
seashore will find many hitherto puzzling phenomena 
made clear by this interesting study. Illustrations and 
map $2.15 Postpaid 

Model Aircraft 
Building and Flying 
By P. E. Garber, U. S. Natl. Museum 

I N response to the demand occasioned by the tre- 
mendous enthusiasm shown all over the country in 
the revival of model aircraft competitions, this book has 
been issued to cover all of the various aspects. The 
whole subject is treated in detail, from a selection of 
tools for building models to rules for competitions. A 
very interesting and worth while contribution with a 
foreword by "‘Lindy"' and others high in aviation cir- 
cles which enhances its authority and standing. 

$2.40 Postpaid 

Everybody’s Aviation Guide 

By Victor W. Pagk 

A SERIES of questions and answers for those seek- 
ing a general and diversified knowledge of air- 
plane and airship operation and construction without a 
burdensome accumulation of details useful only to the 
ifractical man $2.15 Postpaid 
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We Recommend Them 



Dyke’s Aircraft Engine Instructor 

By A, L, Dyke 

Impressed with the need for men with a working: knowledge of aircraft engines, air- 
plane engine manufacturers have assisted Mr. Dyke, the eminent gasoline engineer, to 
prepare this manual. It is a complete education in the construction, operation, mainte- 
nance and repair of the power equipment used in the air today. 

Especially helpful are the colored charts which, in effect, take an engine apart and 
put it together again before your eyes. You see the anatomy of the typical engine, 
magneto, starter, etc. as clearly as though you tore apart the engine itself. Here arc 
372 pages of text and pictures that no one interested in any branch of aviation can 
afford to be without. $5.25 postpaid. 


Diesel & Oil Engineering Handbook 

By Julim Rosbloom 


Devoid of technical ter- 
minology, this is a safe and 
complete guide for anyone 
looking for the facts about 
Diesel and oil engines. The 
language is plain, the illus- 
trations understandable. 
The tables are such as en- 
gineers use; formuk'e may 
be understood by persons 
of ordinary intelligence. 
Throughout it is practical. 







An example of the comprehensive diagrams 


Now in its fourth edition, 
entirely revised and repeat- 
ing little of the data of pre- 
vious editions, it is both a 
book of instruction and a 
reference guide. Whatever 
your reason for seeking in- 
formation — to pass a license 
examination, to buy an en- 
gine or to run one — you will 
find this work invaluable. 

$5.20 postpaid. 


Guide to the Constellations 

By Barton and Barton 

A good “middle of the road’' book, a trifle elementary for the professional astronomer, a bit ad- 
vanced for the man who knows nothing at all of the heavens, but a splendid volume for those of 
us who know only a little and want to know more. Its sky maps are among the clearest ever pub- 
lished anywhere, excellently adapted for studying the constellations without a telescope, and each star 
and planet is explained so plainly that anyone can understand. $2*65 postpaid. 
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r Ambitious, eager and determined, he was already searcu- 
ing for an idea that he could throw his high and adventur- 
ous spirit into. The Scientific Atntrican vrus his biblc. He 
read it from cover to cover and absorbed cveiy .word in it. 
When it began publishing accounts and drawings of horse- 
less carriages he fairly devoured the pages. Here was 
something new and promising. Here was pioneer worlr 



In Scientific American’s Hall of Fame 


To the ever-growing list of America’s leaders 
who acknowledge their debt to the Scientific Amer- 
ican we now add Walter W Chrysler, genius, who, 
starting his career as an engine wiper at five cents 
an hour, will build this year close to a quarter of a 
million cars bearing his name. He himself furnished 
the facts for the story about his life work in 
McClure’s Magazine. 

Reginald Fessenden, electrical wizard, upon whose 
ei)c)ch-making inventions, the science of radio rests, 
told in his autobiography published in “Radio News'', 
how reading the Scientific American turned him 
from a classical to a scientific career. He said : 

“On the library table at Bishop’s College was 
‘Nature’, a weekly scientific publication which 
became more and more interesting and led me 
to the more ]mictical Scientific American, 


some experiments with electric batteries and my 
first, very minor invention." 

Concerning such unsought indorsements as these — 
and there are many of them — are circumstances which 
are significant. For example, such statements appear 
in other magazines. And the other magazines are 
glad to print them. 

General publications do not regard the Scientific 
American with jealousy; it is not a competitor. They 
agree, with the leaders of thought and industry who 
make up the family of readers of the Scientific 
American, that whatever else any man reads, he 
should read the Scientific American, too, to give 
him what other magazines cannot give him, to keep 
him abreast of the world's progress. 

Editors, scientists, captains of industry, all see in 
the Scientific American a necessary magazine. And 
a subscription is only $4.00 a year. 


SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 

Send me the Scientific American for a year. Enclosed is check (or money order) for $4.00. 


Name. . 


Street and No, 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees 
and Owners of Trademark Rights 


Safety Pins 

A FRIEND of ours was sitting in the 
office the other day talking about in- 
ventions. 

'‘By the way/' be said, “did you know 
that it was my great-grandfather who in- 
vented the safety-pin?" 

“No," we replied, “tell us about it." 

“He had a machine shop. One day, a 
friend of his came in wearing a cape. It 
was a cold winter day; the cape was blowing 
open and the newcomer asked to borrow a 
pin. My great-grandfather gave it to 
him. He fastened the garment together 
with it in a rather clumsy fashion. 

“ ‘Let me show you how to do that,' 
said my great-grandfather. He took the 
long pin, bent one epd over to form a sort 
of holder; then he bent the pin into a circle 
in the middle to form a sort of spring and 
gave it back to the man. 

“ ‘There,’ he said, ‘try that. You will 
find that it will hold your cape more se- 
curely; it won’t come out and there is no 
danger of your pricking your finger on the 
point.’ 

“ ‘That is a fine idea,’ said the visitor, 
‘you ought to get a patent on it. I bet 
there will be a lot of money in it.’ 

“ ‘Oh, there is nothing to that,’ said my 
great-grandfather. ‘It is just one of those 
things that anybody can do.’ The visitor, 
however, was impressed with the idea and 
ho himself took out a patent, claiming to be 
the inventor, and made a considerable 
amount of money out of it." 

“What was the name of this great-grand- 
father of yours?" we asked our friend. 
“Walter Hunt." 

“Well now, we don’t like to upset any 
family traditions, but it happens that your 
great-grandfather did take out the original 
patent for the safety-pin. Whether he 
made any money out of it or not, we don’t 



know; but it just happens that we have a 
^opy of Walter Hunt's safety-pin patent in 
our desk." 

We dug down into the bottom drawer 
and brought out, much to the surprise of 
our friend, patent Number 6281, dated 
April 10, 1849, issued to Walter Hunt, of 


New York City, for a “Dress-Pin." While 
dress-pins and clasps of one kind and 
another have been known since the dawn 
of history, this, io far as either of us knew, 
was the first safety-pin patent issued in this 
country. 

“The distinguishing features of this in- 
vention," the patent read, “consist in the 
construction of a pin made of one piece of 
wire or metal combining a spring and clasp 
or catch, in which catch the point of said 
pin is forced and by its own spring securely 
retained. They may be made of common 
wire, or of the precious metals. 

“Any ornamental design may be at- 
tached to the bar, which combined with 
the advantages of the spring and catch, 
renders it equally ornamental, and at the 
same time more secure and durable than 
any other plan of a clasp pin, heretofore 
in use, there being no joint to break or 
pivot to wear or get loose as in other plans. 

“Another great advantage unknown in 
other plans is found in the perfect con- 
venience of inserting these into the dress, 
without danger of bending the pin, or 
wounding the fingers, which renders them 
equally adapted to either ornamental, 
common dress, or nursery uses. The same 
principle is applicable to hair-pins." 

The safety-pin as Walter Hunt conceived 
it is, in principle, much the same as we know 
the safety-pin today. There was probably 
no substantial change or improvement in it 
for 28 years. In 1877, by which time the 
term safety-pin had come into use, William 
A. Butler, also of New York City, obtained 
a patent. 

He provided a re-enforcing ring placed 
between the bifurcations, explaining his 
improvement as follows: 

“A serious defect in safety-pins avoided 
by my invention is the liability of injury 
to fabrics and tissues, caused by a portion 
of the same working in between the coils 
of the spring which connects the bifurca- 
tions of the pin. In adjusting such pins in 
portions of the dress, the turning of the 
pin longitudinally, after the pointed bifur- 
cation is inserted in the fabric, frequently 
forces a portion (perhaps consisting of a 
few threads only) in between the coils of 
the spring, which hold such engaged por- 
tion of the fabric so forcibly that it is only 
by great care disengagement can be effected 
without breaking out the portion so en- 
gaged, which breaking and injury often 
result in spite of all efforts to prevent it. 

“I obviate this action and defect by my 
re-enforcing ring, which not only strength- 
ens the pin, but prevents any portion of the 
fabric from engaging with the coils of the 
bent part when the same is coiled, and 
which also enables me to obtain sufficient 
resilience in the spring without coiling the 
bent portion of the same for a spring be- 
tween the bifurcations of the pin." 

Walter Hunt, the original patentee of the 
safety-pin, has a place in the history of in- 
vention for something entirely different. 
He is recognized by those familiar with the 
subject, as the ori^nal inventor of the sew- 


ing machine. Between 1832 and 1834 
he built and sold workable sewing ma- 
chines — all of his own design. His ma- 
chine was of a locking stitch variety, that 
is, it made a stitch consisting of two 



Butler’s improvement had a (luard 
to prevent catching the clothing 


threads twisted together in such a way 
that they could not be raveled out as 
easily as could the simple stitches of earlier 
machines. 

He also invented the eye-pointed needle 
which led to the machines of the present 
day. He never applied for a patent, how- 
ever, on his sewing machine inventions un- 
til years later. By that time, Elias Howe, 
whose work was undoubtedly done later 
than Hunt's, had applied for a patent, and 
Hunt was too late in taking the necessary 
steps to obtain the fame and fortune which 
might have been his rather than Howe’s. 


Exporters Beware 

A merican firms likely to do business 
in foreign countries are warned against 
the practices of trademark pirates, by the 
Commercial Laws Division of the Depart- 
ment of Commerce. Recommendation 
is made that the Americans protect their 
rights by prompt registration of the marks. 

It is said many instances of piracy have 
arisen lately. One concerns a certain South 
American who visited the United States 
in 1927, calling upon manufacturers of 
well-known radio apparatus. This year, 
in his own country, he has registered their 
trademarks — about 40 in number — in his 
own name. Protest has been made to the 




m 

applicfttions for registimtion, but probably 
too late, and the pirate ia now in a position 
to sell his rights to competitors of the 
American manufacturers and may even 
confiscate the American goods should they 
arrive at a port in his country, bearing a 
trademark of which he is the registrant. 

It is admitted that registration of a trade- 
mark is impracticable in every country in 
which goods may at some time be sold, be- 
cause of the expense involved. In some 
countries registration is granted to the first 
applicant for registration. In other countries 
— and in these the situation is most danger- 
ous — registration is granted to the first 
applicant, regardless of use. A definite 
period of time, however, is usually allowed 
for protesting the application for registra- 
tion. 

In a warning recently issued against trade- 
mark pirates, James L. Brown, chief of 
the Patents and Trademarks Section of the 
Division, says: 

“When a so-called piracy has been com- 
mitted, the usual course left open to the 
person believing himself injured as a result 
thereof is to take action in the civil courts 
against the infringer, although, in some 
instances, criminal action may be main- 
tained owing to penal provisions in the 
laws. American firms, therefore, must be 
vigilant — not only in protecting their 
trademarks, trade names, and labels in 
those countries in which they are now doing 
business, but also in countries apparently 
offering potential markets.^ 

The Bureau of Foreign and Domestic 
Commerce through its foreign offices is 
assisting American firms to make con- 
tacts with foreign business concerns, but it 
cannot assume the position of an arbiter 
when the rights of an American firm have 
beeh jeopardized through its own negli- 
gence. The exporter should rely upon his 
own vigilance and prompt action.' 


The Wicker Furniture Case 

T he Federal District Court for New 
Jersey has recently upheld the patent in 
which Marshall B. Lloyd in 1917 disclosed 
the invention which revolutionized the 
manufacture of wicker furniture. Suit was 
brought by L. H. Greenwood, O, W. Sie- 
bert, and W, E. Holman, trustees, against 
the Monarch Manufacturing Company and 
the Gardner Fiber Company. 

“In the prior art, reed furniture, such as 
chairs and baby carriages, was hand woven, 
just as the Aztec Indian made his baskets,” 
Judge Bodine says. “By the Lloyd method, 
the fabric is separately woven, and applied 
to the frame. There is a saving of nine 
hours of skilled reed worker's time in the 
manufacture of an ordinary wicker chair. 
In the old weaving art, months were con- 
sumed in teaching the worker. The worker 
can now be trained to apply the fabric in 
two weeks. The saving is enormous. At 
least half of the wicker furniture upon the 
market is now made by the Lloyd process 
and 99 percent of the Heywood- Wakefield 
baby carriages are so made. 

“The ^t of the novelty in Lloyd's in- 
vention is in reshaping the material upon 
the frame to be cov^^ so that neither 
cutting, nor piecing, nor folding the fabric 
is necessary. Lloyd saved the industry 
the tedious hand process of making stake 
and strand furniture by the hand weaving 
process. He saw how the fabric could be 
shaped to produce the same results gs 
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were produced by the old and expensive 
meth(^. 

“The defendant, Gardner Fiber Com- 
pany, manufactures stake and strand 
fabric suitable for the manufacture of 
wicker furniture under the Lloyd method, 
and the defendant, Monarch Manufactur- 
ing Company, buys the fabric to use in the 
manufacture of wicker furniture. Obvi- 
ously, the Gardner Company knew what 
the Monarch Company was going to do 
and p^uaded them to undertake the use 
of their goods. Both defendants are in- 
frin^ng the patent, one by weaving the 
fabric, and the other by reshaping the 
fabric and attaching it to the chair frames. 

“In administering the patent law the 
court first looks into the art to find what 
the real merit of the alleged discovery or 
invention is and whether it has advanced 
the art substantially. If it has done so, 
then the court is liberal in its construction 
of the patent to secure to the inventor the 
reward he deserves. If what he has done 
works only a slight step forward and that 
which he says is a discovery is on the border 
line between mere mechanical change and 
real invention, then his patent, if sustained, 
will be given a narrow scope and infringe- 
ment will be found only in approximate 
copies of the new device.” 


Patent Appeals Transferred 

United States Court of Customs 
Appeals has been changed to the United 
States Court of Customs and Patents Ap- 


peak Preeidmit 
bfll proyi^f f or tbe ehange. 
peals in patent oases have been taken 
the Patent Offloe to the Court of Appeel* of 
the District of Columbia or, in Bome enseSt 
to some of the numerous United States 
District Courts throughout the country* 
The purpose of the change is eaplained 
in a report by the Senate Committee on the 
Judiciary as follows: 

“The need for the legislation b due 
to the fact that the Court of Appeab 
of three judges has a very crowded 
docket and b considerably behind in its 
work while the United States Court 
of Customs Appeab, consisting of five 
Judges, has a relatively light docket. 
The bill has the approval of both coutta ; 
as well as the Department of JusticSv^^ 


Patent Brokers in Germany 

I T b no uncommon thing for an inventor 
to find that marketing his patent b a 
far piore difficult task than making the in- 
vention. With manufacturers it b no 
problem to make a product if they know 
what to make. The problem lies in find- 
ing a suitable article to manufacture. 
These two needs provide the opportunity 
for the patent broker. 

In industry there b a legitimate place for 
a patent broker. Unfortunately, however, 
the business is a difficult one and the re- 
wards in it have at times attracted men 
whose principles are not of the highest. 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications , rate 25 e per word each 
insertion; minimum number of words per insertion 24, maximum 60, Payments must aecom* 
pany each insertion. 

Official copies of any patents listed in this section at 15c each; stale patent number to insure 
receipt of desired patent copy. 


Pertaining to Aeronautics 


Aircraft and Airplanb Construction — 
Which is of compact and symmetrical form, of 
great carrying power, capable of developing a 
high speed, and also capable of approximate 
hovering over any desired point. Patent 
16688889. W. Chalmers, 1011 Howell Ave., 
Sacramento, Calif. 


Pertaining to Apparel 


diately aohible in aqueous beverages, and chiefly 
breakfast drinks such as coffee, tea and Igce 
infusions, without altering their taste or app^r- 
ance. Patent 1669826. A. and E. Chains, c/o 
C. Bletry, 2 Boulevard de Strasburg, Paris, 
France. 


Designs 


Drsign for a Combined Desk Set and Pic- 
ture Frame— Patent 74980. H. A. Kretschmer, 
401 No. Leavitt bt, Chicago, Hi. 


SHOE-TiE-CLAMnNo DEVICE — An ornament 
for concealing the knot from view on women's tie 
pumps, and retaining the ribbon bow in tied 
condition against accidental dbplaoement. 
Patent 1668416. J. Mascali and P. Roma, c/o 
Mascali A Benenati Shoe Co., 3901 14th Ave., 
Brooklyn, N. Y. 

Method of Making Shoes — O f the McKay 
type, of simple construction, attractive in ap- 
pearance, lighter in weight, considerably more 
flexible and comfortable to wear than the con- 
ventional shoe. Patent 1668479. 8. Ansaldo, 
1746 80th St., Brooklyn, N. Y. 

Rubber Heel for Shobs—a simpb device 
capable of being readily applied to the hmds of 
shoes, and which is easily detachable when worn 
to permit pf substitution. Patent 1668980. G. 
H. Schmidt, P. O. Box 81, Alhambra, Calif. 


Chesndcal Processes 


Soluble-Foop Product Havinq Fresb 
Kola ab a Babb Paocass for Pwspara^ 
TiON OF tm SAMa^The product beifig 


Design for a Lady's Hand Bag— Patent 
74967. M. Arnold^ c/o Herman Schenors 
A Co., 88 Crescent St., Long Island City, N. V. 

Design for a Stiok-Candy Wbaffer— 
Patent 74982. C. R. Luce, 216 Suydam Ave., 
Jersey City^* J. 


Design for a Pocket Ligetbr— Patent 
74988. W. Raeburn, e/o Bernhardt Co., 127 
W. 80th St., New York, N. Y. 


Design for a CURTAiN-^Pota Bracket or 
Similar Article— P atent 74966. J. 0. Ocaw^ 
ford, c/o John Kroder A Henry Reube) Co.* I6i 
E. 17th St., New York, N. Y. 


Design for a Cubtaik Tassel or Stm^AR 
ARTICLE— Patent 74966. J.. O. Crawford^ p/o 
John Kroder A Henry Reid>el Ca,, 

St.. New York, N. Y. 


Desion fob a C^ayk-Polb EMD or SlilltAk 
AnncLE— The hiFeiitor has been gvttntbi foOr 
patents for omameittal desbnh this pAmor' 
Patent* Ifim, 71968, 14964. 

Craigord, c/o Jb^ 

107 *,^17% St,, N# 
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Tbend have been many experiences of in- 
ventors whieli justify scrutinizing closely 
the ways and methods of any man or firm 
seeking to act as intermediary between the 
inventor and the manufacturer. 

In Germany an interesting experiment 
is being undertakem A limited number of 
patent brokers^ who wish to distinguish 
themselves from others in the business who 
are not entitled to public confidence, have 
formed a '^Chamber of Industrial Brokers’" 
(Kammer Deuiacher Induairie-Makler), The 
object of the institution is to establish and 
maintain the reputation of the profession of 
its members. It co-operates closely with 
the Government Board of Industry and 
Commerce, with other official institutions 
and with registered patent attorneys. 
Members are admitted only after careful 
examination and may be excluded for any 
breach of business ethics. All inquiries 
which may be addressed to the institution 
are submitted at regular meetings and dis- 
tributed among the members. 

So far the idea seems to work out very 
well in practice. One firm will have un- 
usual facilities for marketing a patent in a 
particular country or in a particular in- 
dustry and it is not uncommon for one 
broker to refer an inventor to another 
broker who is better qualified in the particu- 
lar case. Such co-operation, instead of 
cut-throat competition, naturally works to 
the benefit of the inventor. The members 
are all familiar with the tactics of the other 
members and are, therefore, in a position to 
prevent anything which might tend to 
lower the standing of the profession. 

Such an experiment is not new in busi- 
ness, but it is new in connection with the 
marketing of patents. It might be a good 
idea to have such an organization estab- 
lished in the United States. 


The Safety Razor Gases 

A S everyone knows, the real profit in the 
safety razor business lies not in the 
razors themselves, but in the blades. A 
manufacturer uses the same trademark for 
both razors and blades, and he can, of 
course, prevent another manufacturer from 
using the trademark. Suppose, however, 
that another manufacturer makes and sells 
razor blades which he labels as suitable 
for use in a trademarked razor. In such a 
case can the original safety razor man get an 
injunction? 

About this question revolved the recent 
suit of the American Safety Razor Cor- 
poration against the International Safety 
Razor Corporation and others. In the 
course of the hearings in the Federal Dis- 
trict Courts in both New Jersey and 
Southern New York some interesting facts 
about the merchandising of safety razor 
blades was brought to light. 

The American corporation makes and 
sellathe ’’Gem,'" *‘Ever- Ready,” and ”Star” 
razors and blades; its annual sales of 
blades alone aggregating more than a 
hundred million. When the company was 
formed in 1919, three of the largest com- 
panies in the country were absorbed. The 
Gam corporation was paid 4,000,000 dollars 
in cash, 8,800,000 dollars of the sum repre- 
senting the value of the name ”Gem,” 
the eqtuvalent of 4,560,000 dollars was 
paid to the American company for the 
trade name *'£ver*Ready;” and 278^000 
^Hara was paid iar the assets cd the 
St^r at) but 28,600 doUars 

representing the estimated 


Electrical Devices 

Vaeiablb Qbid Ubak — ^B y means of which the 
reception of the radio waves may be improved 
by the changing of the resistance. Patent 
1668012. A. E. J. Gardner, 858 Lile Ave., Apt. 
‘'E.” Chicago. Bl. 

Electrical Conduit Fitting — Whereby the 
use of screw threads is entirely eliminated and 
spring metal sleeves are substituted, for securing 
electrical conduits to outlet boxes or the like. 
Patent 1670269. J. J. Herlbauer, 199-23 Hill- 
side Ave., Hollis, L. I., N. Y. 

Radio Dial Construction — Which will per- 
mit one dial to be used to indicate the relative 
position of two or more adjustable elements, 
readily applicable to ordinary panel boards. 
Patent 1670272. A. J. Neef, 1073 E. 39th St.,. 
Brooklyn, N. Y. 

Of Interest to Farmers 

Grain Spreader — ^Adapted to spread grain 
when it is being delivered to the furrow so that 
the seeds will not be crowded and thus cause 
inferior plants. Patent 1668391. D. Bailey, 108 
E. Logan St., Tecumseh, Mich. 

Seed Feeding and Spacing Attachment 
FOR Planters — An attachment for planters of 
ordinary construction, which will control the drop- 
ping of seeds, particularly cotton seed, at de- 
sired intervals, providing economy in seed, and 
in plant thinning. Patent 1669331. E. W. 
Fuliilovo, Box 469, Shreveport, La. 

Thrashing Machine— A small light readily 
portable apparatus which will effectively ac- 
complish the complete separation of grain from 
straw, for all kinds of small grain. Patent 
1670273. G. E. Nye, McCook, Neb. 

Apparatus for Treating Vegetation — 
Especially adapted for spraying or fumigating 
crops for the purpose of destroying insects and 
arresting the progress of disease, particularly 
effective with boll weevil. Patent 1669435. W. 
W. Wheeler, General Delivery, Shelly ville, Ky. 

Of General Interest 

Spine Support — Which may he loosely placed 
or suspended on a chair of conventional design, 
and adjusted to fit different sized persons, at the 
small of the back. Patent 1667626. M. Ep- 
stein, 207 Clinton St., New York, N. Y. 

Combined Tent and Swing Frame — Com- 
prising a franoe of tubular sections which may 
be firmly secured for supporting the cover of a 
sleeping tent, and one or more swinging cots. 
Patent 1666961. H. E. Delvin, 1412 Ashland 
Ave,, Evanston, III. 

Wall Construction — Which will provide 
air circulation, and insulate against heat, cold 
and dampness, which will conceal bonding 
material, and insure a proper alinement of the 
blocks. Patent 1667160. E. H. Kleinfeldt, 1 
East 213th St., New York, N. Y. 

Rug or Carpet Beater — Which may be 
operated without laborious effort, without the 
application of electrical or mechanical power, 
and without injuring or wearing the rug or 
carpet. Patent 1667605. D. P. Ransom, Wood- 
stock, Vt. 

Mop — Which may be cleaned in a bucket of 
water and wrung for the purpose of drsdng with- 
out the operator touching the wiping element. 
Patent 1666871. A. De Rose, 87 No. Monterey 
St., Gilroy, Calif. 

Towel Rack — Capable of holdings a multi- 
plicity of ordinary towels in such manner that 
individual and successive use is permitted yet 
securely locked against theft. Patent 1666063. 
A. W. Aubrey, 427 East 23rd St., Los Angeles, 
Calif. 

Book Rest— ’Which can be folded to rela- 
tively small size, or extended for supporting 
books, magazines or articles of various sizes in 
open position, permitting easy **turning.” Patent 
1667171. F. JX Sholin, 8^ Norwood Ave., 
Toledo^ Ohio* 


good will value of the trade name ”Star.” 

In the next six years more than 4,000,000 
dollars was spent in advertising to popu- 
larize the three brand names. In ail forms 
of advertising, about 8,000,000 dollars has 
been spent, but in rare instances only has 
there been mention that the American 
Safety Razor Corporation is the manu- 
facturer and seller. The public, therefore, 
does not know that the “Gem,” “Star,” 
and “Ever-Ready” are all made and sold 
by the same manufacturer. The blades 
have all been standardized as to size and 
any one of the three blades could be used 
with any one of the three razors. 

Along came the International Corpora- 
tion, making razor blades and frames under 
the trade names “Sha-ve-zee,” “Liberty,” 
“Mirak,” and “Bryford.” Blades bearing 
these names are sold in the ten-cent stores 
and elsewhere, the package stating that 
they may be used with “Gem,” “Star,” or 
“Ever-Ready,” razors. The American Cor- 
poration contended that the purchasing 
public was being deceived into believing 
that the cartons contained the American’s 
blades. 

In the New York Southern District Court 
Judge Hand issued an injunction against 
F. W. Woolworth Company, restraining it 
from selling International’s products fea- 
turing especially the American’s trade 
names; he permitted, however, a limited 
use of the American’s names in a form 
which he specified. The wording he ap- 
proved of was as follows: “Will fit Sha-ve- 
zee, Gem, Liberty and other razors.” The 
American corporation protested that the 
relief was insufficient and brought action 
in the Federal District Court in New 
Jersey. In denying an injunction. Judge 
Runyon said: 

“It would appear to me that any mental 
process which could arrive at an erroneous 
conclusion as to identity of product after 
inspecting this carton or placard, is either 
woefully slipshod in Its workings, or merits 
the charge of inherent incompetence. 

“As may well be imagined, the complain- 
ant has put out an immense volume of ad- 
vertising, more especially in the exploitation 
of its Gem and Ever-Ready razor blades. 
The advertising bears every earmark of in- 
tense business rivalry and one could never 
guess from perusal of these public an- 
nouncements that the competition be- 
tween them was any less keen than their 
own boasted razor edges, concerning the 
virtues of which the field of fitting super- 
latives has been drawn upon almost to 
the point of extinction. 

“To me it appears perfectly clear that if 
the public knew the truth, it would buy 
that blade of complainant which is sold at 
the smallest price, and that its ignorance is 
costing it money without warrant every 
time it buys a blade at any figure beyond the 
minimum. Complainant’s counsel talks 
about greater exploitation expenses and 
urges that fact as one reason for a larger 
selling price. Why should the vendor be 
able to collect from a purchaser as a part 
of the purchase price, money which has 
been spent in an effort to mislead that very 
purchaser in making that very purchase? 
I cannot see it. 

“As previously suggested, I have taken 
this matter up without regard to formal 
pleadings, but for the reason that the pub- 
lic’s rights seem to be largely involved, and 
much more liable to injury through the 
complainant’s practices than through those 
of the defendants.” 
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Combined Ccmm Chven and Strainer— 
Wliich will hold the coffee grounds suspended* 
to be agitated by the boiling water, a perforated 
container permitting the water to pass through 
the solution. Patent 1668454. C. Y. Hake, 
1450 Mt« Rise Ave., York, Pa. 

Compass Bubble Box — Having a cover glass 
with small dome thereon into which any bubble 
will rise and not interfere with the proper read- 
ing of the compass. Patent 1668426. F, G. 
Senter, 61 H Exchange Place, Portland, Maine. 

Template— By which it is possible to form 
singly various characters, such as the letters of 
the alphabet, digit numerals, and the punctua- 
tion marks used in writing. Patent 1668896. 
J. F. Carroll, Avoca, Wis. 

Hair Waver — For imparting what is known 
as a permanent marcel wave, adapted for waving 
the hair on one side of the head at a single opera- 
tion. Patent 1668430. H. Snodgrass, Box 135, 
Hisbee, Arizona. 

pROOuaNo Refined Sugar— From cane 
juice molasses or beet root whereby at a slightly 
added cost per kilo refined sugars are produced 
directly, or at a still lower cost a lower grade of 
refined sugars may be produced. Patent 
1668470. M. R. J. Schmid, c/o G. Brewer, 
Maipu 671, Buenos Aires, Argentina, S. A. 

Pad for Decorating — By which a decorator 
may simultaneously produce a design and 
stippling effect, on walls or freshly painted sur- 
faces. Patent 1667841. F. F. Conwill, 5101 
Kenmore Ave., Chicago, Hi. 

Dispensing Device for Paste Tuiif4i — 
Capable of receiving collapsible tubes for tooth 
paste, or the like, of various 6i/.eH, and so com- 
pressing the tube that the paste may be dis- 
pensed without waste. Patent 1668296. C. C. 
Wells, 219 Sixteenth St., Hcrmosa Beach, Calif. 

Window Cleaner — Which may be used from 
the inside of a window for cleaning the outside 
surfaces thereof easily and quickly. Patent 
1669293. 0. Grossmann, 163 Ave. “B,” New 
York, N. Y. 

Smoking Pipe — Formed of two flat sections 
laid one upon the other, and clamped together, 
may be readily disassembled for cleaning, repair, 
or storage. Patent 1669858. A. J. Sorbello, 366 
Washington St., New York, N. Y. 

Knockdown Receptacle — Made of light 
gauge metal and having interengagirig portions 
which may bo secured together without the use 
of screws or nails, especially adapted for fr^uts 
or vegetables. Patent 1669300. J. W. Hunter, 
Box 962, Mobile, Ala. 

Apparatus and Method op Permanent 
Hair Waving — Wherein all parts of the hair 
are subjected to substantially the same amount 
of moisture as well as the same amount of heat. 
Patent 1668868. R. A. Porta, 809 Anza St., 
San Francisco, Calif, 

Draft Arm for Soda Fountains — In which 
any liquid retained in the draft arm, which has 
previously been <lrawn from a cold supply, will 
remain cold while in the arm. Patent 1668635. 
T. De Stefani, c/o Liquid Carbonic Corp. 8100 
So, Kedzie Ave., Chicago, 111. 

Binder — A sectional binder capable of 
binding loose leaves together in such manner 
that there is no possibility of any being acci- 
dentally lost. Patent 1668818. W. J. H. King, 
c/o Union Idthograph Co., 741 Harrison St., 
San Francisco, Calif. 

Bulletin Board — Which may be set up in 
a store for displaying want advertisements as 
wdl as advertisements of the store and activities 
in the particular neighborhood. Patent 1669308. 
L. D. Smith, 9166 Chicot Court, Ozone Park, 
L. 1., N. Y. 

Sectional Smoking Pipe— The parts being so 
constructed that they are easily held together 
and may be readily separated for cleaning, the 
ducts are small, and the smoke is cool. Patent 
1669869. D. Barker, c/o A. J* Sorbello, 865 
Washington St., New York, N. Y. 

Toilet Kit — In which a shaving apparatus 
and other toilet aeoeasoriest are aecus^ re-' 


tained within a small compact cam for trans- 
portation without danger of injury. Patent 
1670177. J. N. Young, 179 E. 80th St., New 
York,N.Y. 

Jar-Cap Remover — A gripping tool in which 
the jaws and operating handle are relatively 
adjustable for use upon jars or other objects of 
varying diameters. Patent 1670188. L. F. 
Castelli, 8787 Hudson Blvd., North Bergen, N. J. 

St.ACK Tightener for Pulley Clotheb- 
UNES — By which the expansion and contraction 
of the line, may be readily adjusted by means of 
a specially formed webbed and notched plate, 
attached thereto. Patent 1670257. L. Hagen, 
94 Fulton Ave., Jersey City, N. J. 


For use in connection with drflUng tool ^ 
where It it necessary that the joints be ioSasd 
against accidental uncoupKng on removal from 
the well. Patent 1669186. F. S. Bunker, 

Box 1147, Compton, Calif. 

Vise — Adapted to be held to a work table or 
the tike, and in which the jaws are turnably ad- 
justable about the axis. Patent 1670194. F. A. 
Fontaine, Aubumdale, Mass. 

Removable Valve-Stem Protector— Which 
may be placed around the stem without re- 
moving the hand- wheel, will prevent corrosion, 
preserve the packing, and prevent rust when the 
valve is dosed. Patent 1670241. W. W, Con- 
ner, 80 Church St., New York, N. Y. 


High-Light Process for Photo-Engraving 
— Which comprises making half-tone and plain 
negatives from the same subject, retouching a 
print from the plain negative, making a new 
negative, and printing from the superimposed 
negatives. Patent 1670196. F. J. M. Garland, 
c/o Walker Engraving Co., 141 E. 26th St., 
New York, N. Y. 

Rubber Articx^E — A hollow integral rubber 
article, having a hollow cardboard air-fllled 
mandril completely embedcied therein, the 
product being used as a bumper of any desired 
nature. Patent 1669864. O. T. Bugg, c/o 
Hotel Madison, 27 St. & Madison Ave., New 
York, N. Y. 

Safe Construction — ^Having an outer face 
plate 80 formed as to preclude the possibility 
of successfully breaking into the safe before 
an alarm is given. Patent 1669486. P. E. 
Pyle, c/o Schwab Safe Co., 1204 Columbia St., 
La Fayette, Ind. 

Concrete Wall Construction — Compris- 
ing easily assembled forms having parallel guides 
supported and clamped one above another, 
adapted for vertically aligning a wall as it is 
built upward. Patent 1670067. C. M. Alley, 
37 A Barron Ave., San Mateo, Calif. 


Hardware and Tools 


Jar-Handlinq Tool — F'or handling hot fruit 
jars when being tilled, may be conveniently 
manipulated and adjusted, for applying or re- 
moving caps of various forms of containers. 
Patent 1667620. C. E. Bonge, c/o E. A. Hous- 
ton, Niobrara, Neb. 

Apparatus for Sharpening Handsaws — 
Adjustable to hold saws, and tiles of various 
lengths, in such manner that a file can bo 
manually reciprocated to sharpen the teeth 
throughout the entire length. Patent 1666896. 
L. S. Miller, 1427 Santee St., L4>s Angeles, Calif. 


Armor-Cutting Tool— Adapted to aever thfe 
armor or conduit of an electric cable formed of 
spirally wound interengaging metal coils with- ‘ 
out danger to the cable. Patent 1670260, , F. 
Froschhauser, c/o Triangle Conduit Co., Dry 
Harbor Rd. & Cooper Ave., Brooklyn, N. Y. 

Device for Applying Box Straps— For 
simultaneously deforming portiona of the over- 
lapped ends, in such manner that the strap will 
be in rigid engagement throughout its entire 
length. Patent 1670201. F. L. McGary, 
Hardinsburg, Ky. 

Saw Set — Wherein the saw set Itaelf is 
positioned in operative relation to the saw 
blade, and a blow struck with a hammer by the 
operator. Patent 1670949. G. Anderson, 610 
Broadway, Seattle, Wash, 


Heating and Lighting 

Heating Device— A gas burning heater 
which may be readily and safely installed in the 
floor of a room, and regulated for an even dis- 
tribution of heated air. Patent 1666367. L. F. 
Clausing, 8588 20th St., San Francisco, Calif. 

Heating Apparatus — A portable electric 
heater, including means for not only di^ 
tributing the heat to various parts of the room, 
but for intensifying the heat before cUstribution. 
Patent 1668417. S. M. McConnell, Box 8064, 
Tampa, Fla. 

Heating Element— An electric apparatus, 
adapted to raise the temperature of water in a 
hood sha|>ed container to a predetermined de- 
gree, for use in chicken brooders. Patent 
1668477. H. Westergaard, Solvang, Calif. 

Automatic Fuel-Oil Superheater— F or 
pre-heating fuel to be used in a furnace for ths 
purpose of heating water and generating steam 
in hot water or steam heating systems. Patent 
1667718. G. Baker, 708 University St., Seattle, 
Wash. 


Tool for Planing Valve Seats— Adapted 
to accommodate blades of various characters for 
planing simultaneousiy the inner and outer 
edges of a valve seat of an internal combustion 
engine. Patent 1667218. T. S. Pumis, c/o 
K. O. Lee A Sons, Aberdeen, So. Dak. 

Water-Closet Support— Which win be 
concealed in the wall and floor and may be ad- 
justed to the varying sizes of fixtures of water- 
closets, sinks or baths. Patent 1667698. R. T. 
Frye, Box 142, Blauvelt, N. Y. 

Combination Padlock — Constructed to effect 
a secure locking, and provided with means for 
changing the combination, to prevent or make 
difficult the opening by unauthorized persons. 
Patent 1668441, F. O. Willey, c/o Dr. P. R. 
Mort, Teachers College, Columbia University, 
New York, N. Y. 

Valve — For apigots as well as general use, 
wherein the valve key will be reciprocated, 
while the operating member thereof will be 
rotated. Patent 1668466. C. H. and A. P. 
Horn, c/o A. P. Horn, 40 Elmhurst Ave., Elm- 
hurst, N. Y. 

Pipe Grip— Of the type embodying a gripping 
member and a rope, t^ arrangement Mng de* 
signed to prevent displacement of the grippiing 
rope. Patent 16611822. F. L. Boyd, o/o fi, K. 
CoUidge, 425 Ford ISuilding, Great Fallst Umit 


Oil Burner — Designed to produce a maxi- 
mum breaking up or atomization of heavy oil^ 
and a thorough mixture of the atomized oil with 
air prior to its ignition. Patent 1669610. C. 
F. Clapham, 6746 Ridgeland Ave., Apt. 8, 
Chicago, 111. 


Machines and Mechanical l>evices 


Piston and Piston-Ring Construction— 
In which thin edged flexible piston rings are 
carried In V-q^ped grooves, and held by means 
of spring tension against the walls of the 
cylinder. Patent 1666966. R. G. Hill, 261 
East Union St., River Falls, Wis. 

Boiler-Tube Cleaner— Which may . rim 
projected into the flue and then expanded to the 
diameter so that the material coating the pipe 
may be withdrawn. Patent 1667169. P. Ru^ 
and M. Schutz, e/o Samuel Letris, 2 BrPome 
St., New York, N. Y. 

Wave Motor— Mounted in mspeet to the 
water so that the mechaiilem may be operated ' 
by the raiaing and lowering of floats, to produoa^ 
power from wave motion. Patent 166T162. 

Hegge, 128 South Mountain View Ave,» 
Angeles, Calff. 
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to iVt ifp undue wear. Patent 1667456. fi. Q. 
Bttmif 2768 Frultdale St., Loa Angelei, Calif, 

SSALING Valve for Gas Lines— Adapted 
to be installed when sealing off a supply line, 
at a point where the line is connected at an angle 
to a distributing house line. Patent 1667 084. 
H. B. Hatton, 726 Cordova Ave., Glendale, 
Calif. 

APPARATUS FOR MANUFACTURING MATCHED 
Flooring — Including side and end matchers, 
between which the flooring strips are conveyed 
for tonguinfe and grooving, and saws for remov- 
ing knots and imperfections. Patent 1667668. 
C. R. McLaughlin, Deridder, La. 

Derrick— Of the knock-down type, formed of 
a plurality of elements which are interchangeable 
and may be readily assembled or disassembled 
without destruction of any part. Patent 
1667582. N.‘ B. Briggs, c/o Western Iron & 

Foundry Co., Wichita, Kans. 

Valve — Which is provided with means where- 
by the packing employed therein may be ret 
moved without shutting off the valve. Paten- 
1667208. H. C. Harris, 1544 Central St., Den- 
ver, Colo. 

Device for Cementing Wells — A novel 
form of device which makes provision for the 
escape of gas in the cementation of one-string 
wells, also avoids agitation of the cement. 
Patent 1667649. A. Boynton, 1800 San Pedro 
Ave., San Antonio, Texas. 

Pressing Machine — Particularly adapted 
for use in clothing factories, for pressing and 
smoothing down the edges, seams, and other 
thickened portions of a garment. Patent 
1668601. S. Goldstein, 56 East 8th St., New 
York, N. Y. 

Automatic Valve for Gauges — A construc- 
tion wherein a tank gauge may be caused to 
properly function without danger of loosing 
any of the mercury forming part thereof. Patent 
1667877. R. Star, 84 Flushing Ave., Brooklyn, 
N. Y, 

Carding- Machine- Apron Oiler — Having 
automatic means for constantly distributing 
to the surface of the moving belt or rub apron 
the proper amount of oil to keep the apron 
pliable. Patent 1668438. F. H. Thomasson, 
c/o Unity Spinning Mill, Lagrange, Ga. 

Cleaning and Coating Machine for Pipes 
and the Like —Operable to receive and con- 
tinuously feed pipe therethrough in such man- 
ner that the surface cleaning and coating may be 
automatically performed, and with great 
thoroughness. Patent 1668265. H. S. Chris- 
topher, 607 West lat St., Los Angeles, Calif. 

Mantle of Molds for Casting Stereo- 
type Plates — Having a comparatively large 
air chamber in rear of wall carrying the matrix, 
and a shallow water chamber between the air 
chamber and back wall. Patent 1669816. C. 
Winkler, c/o Winkler, Fallert Co., Berne, 
Switzerland. 

Apparatus for Extracting Oil from 
Shale — Comprising a gravity chute for f^- 
ing ahale to a retort, and means extending into 
the retort for drawing off vapors distilled therein 
by the heat of combustion. Patent 1668820 W. 
Rhodes, 678 Bancroft Ave., San Leandro, Calif. 

Ciroular Knitting Machine — Having 
means for automatically repeating the doubling 
of the stitches in courses spaced predetermined 
distances apart in the fabric according to the 
length of the stocking. Patent 1669296. A. F. 
Ha^, c/o Samuel Owen, 361 Pearl St., New 
York, N. Y. 

Windmill — Which produce® » suctional power 
resuHltig from a partial vacuum, greatly in- 
creasing the amount of power for operating the 
wind wheel in much lighter winds. Patent 
1670186. I. M. Brandjord, 617 6th Ave., 
Helena, Mont. 

HItoh for Lawn Mowerb— For attaching a 
laWn moweir in front of a tractor, permitting the 
Vie of mowers of different widths, and allowing 
W ot ftexMi^ in turning. Fstent 

8, W. BhAw« Ottieabm, Kanm. 
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Apparatus for the Manufacture of 
Fancy Knittb® Fabrics on Circular Knit- 
ting Frames — Having means whereby the 
threads may be instantaneously reversed to pro- 
duce variable designs in different colors, or 
vertical stripes, visible on the face or back. 
Patent 1670208. G. Nigra, c/o G. Capuccio, 
via Arsenale N. 17, Turin, Italy. 

Universal Joint — Having a pair of co- 
acting forks and an articulated ring so con- 
nected as to properly transmit power while 
permitting a limited motion toward and from 
each other. Patent 1670176. T. S. Wikoff, 306 

E. 2nd St., Plainfield, N. J. 

Lubricating ftuN — For liquid greases, so 
constructed that a powerful thrust of the 
lubricant ejecting piston is rapidly obtained by 
a rach and pinion movement. Patent 1670210. 

F. W. Parker. 967 Hayes St., Apt. 8. San 
Francisco, Calif. 

Radiator - Transporting Apparatus — 
Which may be readily applied to a radiator so 
that the same may be manually lifted and carried 
by mechanics, or wheeled by one mechanic. 
Patent 1670196. J. B. Heisor, 428 Park Ave., 
Williamsport, Pa. 


Medical Devices 


Revolving Bed — Adapted for use m moving 
a patient to an inclined or any desired position, 
for permitting a wound or other Injury to be 
readily worked upon. Patent 1667982. R. W. 
Pearson, 70 Fourth St., Laurium, Mich. 

Truss — Having a pad-supporting element con- 
structed of a 3 ri©ldable tubing which prevents 
marking of the body and is therefore particularly 
adapted for use upon infants. Patent 1669364. 
C. A. Soriano, 196 Montrose Ave., Brooklyn, 
N. y. 

Menstrual Sponge — A readily applied de- 
vice for efficiently controlling the flow in a 
sanitary and comfortable manner, and for the 
prevention of soiling or staining clothing. Patent 
1669296. A. Hallenberg. c/o Fargo Clinic. 
Fargo, N, D. 


Prime Movers and Their Accessories 


Igniter for Internal-Combustion Engines 
— An abrasive wheel, and a co-acting contactor 
engagable therewith when ignition period arrives, 
for producing a stream of sparks in a down- 
ward direction. Patent 1666967. H. A, W. 
Howcott, -320 Kernan Bldg., 317 Fla. St., 
Baton Rouge, !.«©. 

Internal-Combustion Motor — A construe 
tion which is practically vibrationless because 
of the absence of pivotal connections between 
the piston rods and pistons, slidable valves 
eliminating the usual noisy tappets. Patent 
1667213. P, Marchetti, 735 Montgomery St., 
San Francisco, Calif. 


Psrtalninff to Recreation 


Game Board for Game Pieces and Surface 
Projectiles — Requiring the skillful manipula- 
tion of the surface projectiles in knocking the 
game pieces of another player from their respec- 
tive characters, without disturbing his own. 
Patent 1666474. O. D. Sorell, 1122 Ogden Drive, 
Los Angeles, Calif. 

Game — Comprising a casing and partitions 
forming a plurality of compartments through 
which a ball passes, and a bunker and trap for 
making the game more difficult. Patent 
1668878. J. C. Sheller, 410 St. Charles Rd., 
Haywood, lU, 

Pish Lure — For trolling or casting, so con- 
structed that/ when drawn through the water it 
have a snappy, diving, zig-zag movement 
simulating an injured minnow. Patent 1 669850. 
J, A, BebeniuSy 960 4th St., Bremerton, Wash. 

Artificial Bait— Constructed to prevent the 
iiooto ttom engnilng weeds* but teduiring no 


IM 

spring action for projecting the hooks when the 
bait is struck by a fish. Patent 1670174. H. P. 
Wiersma, c/o E. J. Babbitt, Holland, Mich. 

Mechanical Toy — Which comprises a frame, 
within which is a rotatable drum propelled by 
the upward and downward motions of a toy 
figure, while swinging backward and forward. 
Patent 1670,249. E. E. France, Box 898, 
Holyoke, Colorado. 


Pertaining to Vehicles 


Automobile Steering Master — Mechanism 
in combination with the axle, by means of which 
a car is held steady in a straight ahead position, 
and righted after a turn. Patent 1666386. C. 
A. Johnson, 2945 34th St., Sacramento, Calif. 

Transmission Stand — A tilting holder for 
adjustably supporting and clamping any con- 
ventional tyije of automobile transmission case, 
in proper position for repair, or other work. 
Patent 1667616. H. J. Wright and G. Shirk, 
c/o H. J. Wright, Box 784, Waynasburg. Pa. 

Glare Shield — Which will protect the eyes 
from the glare of oncoming headlights, yet will 
enable the driver to take full advantage of the 
increased lighting effect. Patent 1667658. H. 

G. Egley, 131 2nd Ave., I.iong Branch, N. J. 

Suspension Device for Vehicles — In which 
the rear springs are concealed in the interior of 
the vehicle frame and are supported by the cross- 
pieces of the frame and the thrust tube. Patent 
1668423. C. Schaeffer, c/o C. Bletry, 2 Boule- 
vard de Strasburg, Paris, Prance. 

Resilient Support for Cushion Seats — 
Which includes a stationary frame and a seat 
rest, also a compartment for the storage of tools 
or other articles, expecially designed for vehicles. 
Patent 1668473. A. Weickman and C. S. 
Olmsted, c/o Albert Weickman, 218 E. 59th 
St., New York, N. Y. 

Brake-Operating Mechanism — Which is 
adapted to effect a quick and positive applica- 
tion of a braking action on each of the front 
wheels of an automobile. Patent 1668436, 
G. Walker, General Delivery, Russell, Ky. 

Grease Cup — Greatly facilitating the applica- 
tion and distribution of the lubricant to the 
entire parts of the machine upon which it is 
mounted, designed for use on automobiles. 
Patent 1668510. T. P. Martin, Oklahoma City, 
Okla. 

Vehicle Signal — Adapted to be attached to 
a windshield frame, or like support, to extend 
laterally, and indicate the direction the car is 
about to take. Patent 1669382. J. B. Ga- 
brielson, La Center, Wash. 

Automobile Hood Latch — A concealed 
automatically-acting latch means, which may be 
readily attached to any standard car, to prevent 
unauthorized opening^ of the hood. Patent 
1669356. E. A. Stevenson, 468 Walnut St., 
Elizabeth. N. J. 

Device for Facilitating the Removal of 
Shackle Bolt — From automobiles and similar 
vehicles, the device cx>nsi8tB of a standard with 
threads, and an adjustable U-shaped clamping 
device from engagement with the springs. Patent 
1669352. H. j, Sloan, c/o Haywood Electric 
Power Co., Waynesville, N. C. 

Attachment for Motor Exhausts— -In the 
nature of a sounding device, whereby an or- 
dinary layman can toll by the particular sound 
whether or not the engine is operating properly. 
Patent 1670200. W. A. Luukkonen, 216 £. 
8rd St., Brooklyn, N. Y. 

Lubricating Device — In which only a pre- 
determined quantity of oil or grease is forced 
into the various parts of a car, may be quickly 
secured to standard automobiles. Patent 
1669616. C. F. Hoofer, 549 W. Washington 
Blvd., Chicago, 111. 

Signal — ^A permanently attached, or de- 
tachable, device to be worn on a glove, or semi- 
g^ove, and used as a signal by automobile 
drivers. Patent 1670176. L. C. Woolery* Bos 
1804, Biabee, Arizona. 
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P ACKARD’S characteristic lines have set 
the standard for an entire school of 
automobile design. 

First an achievement of independent, creative 
designing, then refined and developed through 
the years, Packard lines — though frequently 
imitated — have never been surpassed in grace 
and distinction. 

Tliis is not accident. The continued refinement 
of Packard lines, while retaining all their 
familiar and distinctive characteristics, is 
today the object of as careful thought and 
study as was their original conception. 

Packard cars are priced from $2275 to $4550. 


When improvements are contemplated, 
Packard artisans construct from the drawings 
a full'Sized body of fine wood. Under the 
eyes of the designers it is then reshaped 
until each line and curve is artistically correct, 
each panel, door and window properly pro- 
portioned - the whole a perfect model for a 
new interpretation of Packard beauty. 

It is such faithful consecration to an ideal 
— typical of every phase of Packard design 
and manufacture — that has established 
Packard beauty and distinction as supreme 
among all fine cars. 


Individucd custom models from $3875 to $8725, at Detroit 


P A C K A K D 

ASK THE MAN WHO OWM S ONB 


WtlNTrcn IN U. S. A . nv AKI CiU.OR PRINTINI. company, iniNItl.LltN, N. J. 



Tk 


ey re smoo 
as re 


til and mellow-mild and tlieir taiite 


fresliing as 


a salt 


sea breeze. 


CAMELS 


© 192K, R. Rt'yncilfls Tobacco 
Company, Wmston-Salcm, N. C. 



AMERICAN 

September 1928 35^6 a Copy 



PRIMITIVE AUSTRALIAN BLACKS 
NAVAL ADEQUACY— Part I 
FARM AID FACTS 
















Septm^'^' SClENtiFIC AMERICAN 


225 



The giant sloth of South American origin is about to become mired will be the great extinct condor. In the background is the huge im- 

in the tar. The saber4oolhed tiger mil follow, and next to he trapped perial elephant or mammoth, frequently too intelligent to be trapped 


Extinct Animals of California 

Fossil Remains of Creatures Which Lived Thousands of Years 
Ago Have Been Exhumed in California 

By CHARLES H. STERNBERG, A.M. 

Member, Paleontological Society of America; Society of American Vertebrate Paleontologists 


O WING to the kindness of Dr. 
G. Dallus Hanna, Curator of 
Paleontology of the California 
Academy of Sciences, I was 
directed to the deposit of extinct 
mammals, birds and reptiles at Mc- 
Kittrick, 85 miles west of Bakersfield, 
California, in the oil fields. I received 
authority from Mr. Hall, manager of 
the Midway Petroleum Company, on 
whose land the deposit lay, to make the 
necessary excavations. He also allowed 
me to use a house on the lease, half of 
which I turned into a laboratory while 
I lived in the other half with my wife. 

T he University of California had 
already done work here, taking out 
a mastodon skull and many other 
bones. I began work in 1925 and ex- 
hausted the quarry the last of October, 
1927, exploring carefully the area on 
the northwest side of the highway. 
Here I was so fortunate as to discover 
a great drift of bones 50 by 60 feet in 
area, and about two feet thick. These 
bones were filled with asphaltum, from 
a flow of quite recent time. 

When I collected the specimens I 
took them to my work-shop and washed 
the bones in distillate to remove the 
tar. When they were dry I brushed 
them clean, then soaked them in dilute 
shellac to prevent their falling to 
pieces/ I then mended the brqken 
ones with a cement made of gum 
arable and plaster of Paris. I was thus 
enabled to sezMi the prepared material 


to Dr. Chester Stock of the California 
Institute, at Pasadena, for scientific 
study. 

When I went to the locality, I was 
led to believe that it resembled the 
one at the Rancho-la-Brea tar- 
pools — that great trap where, during 
Pleistocene and post-Glacial times, 
many animals had been caught. It 
has been in operation for many thou- 
sands of years, and hundreds of saber- 
toothed tigers, dims wolves, horses 



FOSSIL MAMMOTHS-^LA-BREA 


Boms of Use mpsriai mammoth, largest of 
aU etephante, wmeh mu trapped in the tar 


and many other species have been 
caught in the tar, from which there 
was no escape. 

All the skeletons found at Rancho- 
la-Brea were disarticulated, the bones 
indiscriminately mixed together. In 
ray quarry, however, I found that the 
animals had been carried in by water, 
and thus many articulated skeletons 
of carnivores and herbivores lay mixed 
together, besides countless thousands 
of scattered bones of birds and mam- 
mals. 

I FOUND a Great Bison, much lar- 
ger than the recent buffalo. The 
horn cores measured 44 inches from 
tip to tip. It was 11 feet from the 
end of the chin to the base of the tail. 

The hump was 18 inches high. The 
horn cores were at right angles to 
the skull, with tips turned back. The 
head lay under the hump, showing that 
the animal was carried to his burial by 
water. After death he had sunk to the 
bottom of the river. Then the gases 
filled the body and floated him. He 
was finally swept into an eddy and 
there whirled around until vultures 
had liberated the gas, when he sank to 
the bottom. 

I found horses and camels, llamas, 
antelope, bison and saber-toothed 
tigers, wolves, lions and bears, lying 
together — the first time after an ex- 
perience of 60 years in the fossil fields, 
that I have found carnivores and 
herbivores mingled together in death. 



Only in times of severe drought did the animals 
risk the deceptive surface water over the tar 
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DIRUS WOLVES AND WESTERN HORSES 

The wentern faml horse differed from modern horses. Hones later became extinct in the New 
Worlds although their whole evolution had taken place there* The Spaniards re-introduced them 


originated in North America and be- 
came extinct during the Pleistocene. 
I found two llama skulls with enough 
of their skeletons to make open mounts. 
They are closely related to the South 
American llama. Then, too, I found a 
new species of a musk ox and a couple 
of antelope exactly like our northern 
prong-hom. 

I SECURED only six dirus wolves. 

These>©xtinct wolves are very abun- 
dant in the Rancho-la-Brea tar-pools 
at Hollywood. They were much 
larger than the grey or timber wolf of 
which later species I secured 10 skulls 
and several skeletons. 

I also discovered 16 coyotes show- 
ing a much closer approach to recent 
times than those of the Rancho-la- 
Brea tar-pools at Hollywood. I pro- 
cured a small and a large lion. The 
skull of the latter was 17 inches long 
and 11 inches high. Then I discovered 
a brown bear skull and skeleton, and 
a short-nosed bear which is now extinct- 
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PftlniiHl utMin/ thir lUrootlon of Iivrtry fiiSrlfitld OnUuni. by Ch«rlf)« R Kfucht for the Hull of the Age of Mun. Ruprod 
Ci>pyrlghU»«i 

THE EXTINCT GIANT CAT STALKING A CAMEL-LLAMA 

Thtf giant eat, proportioned like a lion, far exceeded in size the, living lions. The camel shown was 
closely related to ihe. South American llama. The camels, like the horses, evolved in America 


I found only one saber-toothed tiger, 
although they were very abundant 
in the Rancho-la-Brea tar-pools. I 
found also badgers, a skunk, fox, jack 
rabbits, rats and mice. There were 
countless birds, not many perfect 
skulls, but thousands of scattered 
bones. Among them was the great 
extinct vulture (larger than the Cali- 
fornia condor of today), many waders 
and swimmers, land birds and so 
forth. Dr. L. H. Miller of the Uni- 
versity of California at Los Angeles, 
after looking over a very small part 
of my collection, identified 100 species. 

W E can imagine a wonderful 
fauna during the time these 
animals lived. Quantities of sticks 
and branches of trees are associated 
with the bones, as well as beetles, a 
few land shells, four turtles and other 
material. I got only one specimen of a 
sloth. They were dying out. Num- 
bers were found at the Rancho-la-Brea 
tar-pits. 

The material in which these animals 
were buried was very fine clay. Below 
the tar that extended downward only 
about two feet the clay was filled with 
water, impervious to asphaltum. Scat- 
tered through it, however, were many 
pockets, usually round, that passed 
through the bone-drift above and ex- 
tended down through the clay — in one 
place 17 feet below the highway. These 
pockets were from an inch to two feet 
in diameter, but three which were on 
the margins of the bone drift were 
several feet in diameter, wide at the 
top and narrow at the bottom. In one 
of these I found over 60 jack-rabbit 
skeletons, countless jumping rats, 
mice, and many birds, 

I felt confident from the first that 
these pockets and their contents were 
of recent time, because they were filled 


with sand like that on the surface, 
through which asphaltum from the 
mass on top had melted in hot weather 
and run down as far as they went, 
while there was none in the clay on 
either side. In one case 1 found a skull 
of a horse with nose down, as if it had 
fallen into a hole from the drift above. 

Dr. Chester Stock, vertebrate pale- 
ontologist of the California Institute 
of Technology at Pasadena, in whose 
employ I was, requested me to make 
further excavations at the University 


Quarry, across the highway. Here I dis- 
covered a pocket similar to the one in 
my quarry, and some 10 feet below the 
surface. It was full of sand, jack rab- 
bits, rats, mice, many bird bones, 
roots of plants, sticks, and beetles, all 
thoroughly saturated with asphaltum 
from above. Here I found the arch 
wing bones of a bird, held together 
with cartilage. 

D r. CHANEY, Research Associate 
in Paleobotany of the Carnegie 
Institution of Washington, found the 
roots in these pockets to belong to 
plants of post-Glacial geological age 
and this establishes that the pockets 
belong to the same epoch. This shows 
how easily one may be deceived; the 
ordinary observer would have thought 
that all the animals and birds found 
belonged to the Pleistocene or Glacial 
Epoch, as the horse, camel and other 
Pleistocene animals were abundant 
here. The extinct animals gradually 
disappeared and recent ones took their 
places. 

As we do not know when Pleistocene 
time ends and post-Glacial time begins, 
this great collection will help solve the 
problem. The great scientific value to 
the world is the preservation of some 
20 articulated skeletons. 

^ What sort of a world does a dog live 
j in? Does a dog hear, sec and react 
like a man? Scientists have learned that 
a dog*s psychological world is not the 
same as man*s. In an early issue a 
noted animal psychologist will elucidate. 



Ovmm Pimiai Odifvhtttt, 


AT WORK IN THE LA-BREA PITS 


McKUtriek i»tt0 miles noriknmt of La-Brea, htd the Uvo loeaUHen have much in eomnum; ha- 
Brea is early Ptdstocene, McKittrick more recent. Most of ihe fauna was the same in both placea 
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Copyrtsht A«ro B«rrio« Curpor«tion 


WHERE BEAUTIFUL ARCHITECTURE REIGNS SUPREME 

In the ''Golden Triangle,** where once squalor and poverty Here will be assembled the treasures of the Pennsylvania Mu- 
held sway, the new Art Center of Philadelphia now stands, seum, and famous paintings from various private collections 


When Art Replaces Ugliness 

A Section of the Slums of Philadelphia Has Been Eliminated, 
and in Its Place Now Stands an Architecturally 
Beautiful Art Center 


W ITH an art history dating 
from the time of Benjamin 
West (the first American 
artist to win recognition 
abroad) and known throughout the 
world for its private collections, Phila- 
delphia is contemplating an Art Center 
in which the chief element will be a 
museum now rapidly nearing comple- 
tion. This will assure the assembling 
under one roof of the treasures of the 
Pennsylvania Museum, and the famous 
paintings of various private collec- 
tions already acquired or promised as 
final disposal. 

The new Museum looks down an 
avenue that will rival the Champs 
Elys^es and surveys ’an area from 
which all unsightly buildings are to be 
swept to make way for gardens and for 
new structures of beautiful design to 
house Philadelphia’s venerable in- 
stitutions of culture. 

The Parkway, ite main approach, is 


another of the world’s great boulevards 
in the making. The Museum and the 
Free Library are but two of the splendid 
structures which will line this avenue. 
Sites have been reserved for the 
future homes of the American Philo- 
sophical Society, the Rodin Museum, 
the Franklin Institute, and, in front of 
the Museum, for the Pennsylvania 
Academy of the Pine Arts and the 
Museum's School of Industrial Art. 
Of this great cultural and dvic center 
the new Museum will be the chief 
architectural feature. 

G uarded for all time against the 
city's encroachment by the Park 
and the Schuylkill River on three sides 
and the Parkway stretching out before 
it, the new buildings like the temples of 
old, has been built for the ages. Min- 
nesota dolomite, a most enduring 
marble, is the material of its massive 
walls. The stone, a flushed yellow, 


recalls the beauty of the Parthenon, as 
do many of the other architectural 
features. 

Built as a unit, it thus becomes the 
largest structure of its kind and its 
unique arrangement is designed for 
the most effective display of present 
treasures and future acquisitions. 

Objects of art, placed in authentic 
rooms^ of the period that produced 
them, will live in the atmosphere of 
their own time and place, as they can- 
not live in miscellaneous collections. 

Groups of period rooms arranged in 
historic and geographic order will in- 
vite the visitor to walk through the 
pageant of historic beauty of all times 
and lands. The entire principal ex- 
hibition floor will be given over to the 
realization of this ideal. The main 
galleries for each nation and age will 
be flanked by an unbroken series of 
37 period rooms and backgrounds. Here 
the visitor can live again through the 
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ages of Oriental, European, and Ameri- 
can art. 

AutHentic period rooms from the 
fast vanishing mansions and fine old 
homes of America and England have 
been provided by the Pennsylvania 
Museum and its friends. Furniture 
and other objects of decorative art’ to 
perfect the historical settings are also 
available from the collections which 
the Museum has built up during the 
last 60 years. 

But interesting as are the collec- 
tions, from the layman's standpoint it 
must be said that the architectural 
effects are the most unusual, for these 
fittingly include the long disused prin- 
ciples of pure Grecian architecture 
which have made the Parthenon the 
envy of all builders. 

There is not a straight line in this 
11,000,000 dollar structure. Columns 
are slightly off the vertical. Walls are 
imperceptibly bulged or bent. What 
seem to be unvarying lines are slight 
curves. There are 40 columns in the 
new Art Museum, and each group 
leans toward the center as well as 
toward the building, the variation from 
the perpendicular being about four 
inches in the 60-foot height of the 
column. These rows of columns are 
so finely pitched that a series of 
straight lines drawn through the center 
of each column would meet in the air 
about two and one half miles above the 
portico. A 125-foot wall in the Phil- 
adelphia structure varies five inches 
at the point of greatest curvature and 
even the terra-cotta roof is built 
slightly concave in order to register a 
perfectly straight line to the eye. 

T he architectural refinements are 
based upon the work of the late 
Professor W. H. Goodyear of the Brook- 
lyn Institute, and a scale model was 
built in accordance with his markings 
on the blue prints. 

As each of the 40 columns was con- 
structed of from 16 to 20 drums and 
they were not made up of precisely 
similar sections, exacting accuracy was 
necessary here, as in the walls, in order 
to avoid re-cutting and resetting. What 
Professor Goodyear worked into the 
design were changes similar to those 
made by Greek architects to satisfy 
the eye^s demand for apparent and not 
actual straight lines. The line of a 
building over a row of columns appears 
to sag when made level. This has been 
corrected by a rising curve. A column 
that is perfectly cylindrical appears to 
be pinched at a place about half its 
height. To overcome this ^ apparent 
thinning, a faint bow is given at a 
place about one third up. 

The^Ceks had noticed that columns 
placed at angles against a background 
of sky appeared smaller than others 
in the portico. To correct this error 
of vMon there was a slight increase 
of diaiheter of columns at the angle 


of the building. Still another optical 
illusion occurred in the columns. A 
colonnade that was perfectly vertical 
seemed to spread. As a correction the 
Greeks inclined the axes of the columns 
ever so slightly toward the center of 
the portico. 

The first use of such architectural 
corrections is found in the atrium of 
the Temple Medinet Habou in Luxor; 
an edifice built about 1600 b.c. This 
knowledge was carried over to Greece 
and had its finiht development in the 
Athenian Parthenon which was built 
about 450 B.C. 

Later Greek and Roman builders 
stopped correcting these apparent 
architectural deformations because 
civilization became increasingly com- 
mercial and would not stand the ex- 
pense. 

The architects of Egypt also had ob- 
served this curiosity of optics and with 
great care built the cornices of certain 
of their temples so that they actually 
were curved. It is an interesting fact 
that while the Greek curves are traced 
in vertical planes the Egyptian arcs 


are contrasted in horizontal planes. 

The use of curves instead of straight 
lines is not the only significant refine- 
• ment in the Philadelphia structure. We 
usually associate Greek art with the 
cold classic walls and plain but ponder- 
ous columns, but here the Greek use of 
color has also been added to the design. 
For the first time since classic days 
pigments have been used to brighten 
solemn walls and columns. 

S INCE the use of gay decorations was 
a lost art, experiments had to be 
made to gage the visibility of flashing 
shades at a distance. All models were 
made to scale, cast in plaster, treated 
with color and gold, and then taken 
out of doors and hoisted 50 feet. It 
was found that radical changes had to 
be made in order to have the colors 
blend properly from afar. 

The four acres of terra-cotta roof 
are glazed from deep blue to bluish- 
green and even the walls have pleasing 
shades of stone. Harmonious color 
combinations were worked out in ad- 
vance. The stones were numbered 



Taking their eue 
Center have 
ddeh Une i\ 


NOT A STRAIGHT UNE IN SIGHT 



230 


SCIENTIFIC AMERICAN 


September 1020 



INDIRECT LIGHTING 


The lightivg nyBierm employed in the interior of the Art Center approach daylight in their 
effects. Above w illustratea one corner of a room, showing how reflected light is employed 


as they came out of the quarry and 
they were set in position in the walls 
which had been spotted in advance. 

The Museum is 551 feet wide and 
423 feet deep. There are three floors 
above the basement and it is the largest 
building in the world built as a unit for 
museum purposes. 

One of the modern refinements which 
adds a subtle but very important 
feature entirely in harmony with the 
ensemble is the method and mechanism 
of lighting. 

Here the illusion of natural daylight 
is obtained by employing only Mazda 
“daylight” incandescent lamps. These 
lamps with their blue glass bulbs cor- 
rect the light of ordinary bulbs to a 
color not as coldly white as outdoor 
daylight but to a hue which approxi- 
mates that of natural light indoors 
which has been mellowed somewhat by 
window draperies and the tone of the 
interior decorations of the room. Nearly 
1000 lamps are used to light the portion 
of the Museum now completed. The 
lamps range in size from 60 to 1000 
watts, each definitely and designedly^ 
contributing its part in the lighting 
ensemble. 

S OME are used in floodlight pro- 
jectors above artificial skylights, 
others in coves concealed in ceiling 
ledges, while others are part of arti- 
ficial windows but not one is exposed to 
view. 

The large temporary plleries along 
the north side are partially ceilinged 
with glass, through which comes a 
glow of light, soft and diffused. Above 
each skylight section is a large housing 
painted white inside, which reflects 
back from many “daylight” lamps 
within. But little dependence, how- 
ever, is placed on the skylight for the 


strong, discerning light that is es- 
sential for the gallery walls for only 
sufficient light comes through the sky- 
light to make the ceiling softly lumi- 
nous. 

Bounding the glass ceiling area on 
all four sides are beams dropped a foot 
below the ceiling and extending both 
lengthwise and crosswise of the rooms 
about five feet from the walls. To all 
appearances these beams are simply 
supporting members of the ceiling 
structure but their primary prupose is 
to form the housing for the source of 
the gallery wall illumination. The sides 
of these drop beams toward the walls 
are of stippled glass sections behind 
which are concealed projectors so ad- 


justed as to throw a flood of white 
light on the picture area. These projeo 
tors are spaced every two or three feet 
along the beams, and are mounted on 
swivel joints for aiming as desired. 
Each plays its own part in lighting a 
definite portion of the wall area. 

Perhaps the most unusual treatment 
is manifest in the 10 period rooms — 
particularly so if we seek to emphasize 
the departure from architectural prec- 
edents so increasingly necessary if the 
full potentiality of lighting is to be 
gained. 

T hese rooms are originals, four 
English, four American and two 
Pennsylvania Dutch, transplanted with 
meticulous care to this new stately 
building which crowns Philadelphia’s 
Acropolis. There is the golden brown 
fumed oak wainscoting of Sutton 
Scarsdale with the tragic deathless 
loveliness of Lady Hamilton looking 
down from one great picture and other 
Romneys, Gainsboroughs, and Rae^ 
burns of the McFadden collection ac- 
companying it. 

When these rooms were recon- 
structed within the museum, a small 
space was provided between the mu- 
seum walls and the outside wall of the 
rooms. This allows some diffusion of 
natural daylight to filter in through 
the inner windows, but by dropping a 
white curtain outside the room win- 
dows, a soft diffused artificial light is 
reflected into the room. Daylight 
lamps are hidden outside the window 
and direct their light to this curtain. 

With its historic past and future 
potentialities, which have not been 
covered in this description, Phila- 
delphia may well look forward to main- 
taining one of the great museums of the 
world. 



ONE OF THE MANY PERIOD ROOMS 


Furniture, paintings, and the like, from various periods are grouped separately, so that seff” 
regation is complete. In this room, as in others, the various pictures are indivtduaUy liyhM 
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Rocking Again the 

Cradle of Flight 

Pioneers Celebrate In Hammondsport the 
Days That Made Aviation History 

By MILTON WRIGHT 


F or 865 days a year Hammonds- 
port, New York, has a popula- 
tion of 1000 quiet-loving souls. 
Last Fourth of July, however, 
there were 50,000 persons in the 
village, all Hammondsporters at heart. 
It was the 20th anniversary of the flight 
of the famous June Bug. 

Let us go back to the early days of 
aviation as the Hammondsporters did 
in retrospect. In 1907, Dr. Alexander 
Graham Bell, inventor of the telephone, 
organized the Aerial Experiment Asso- 
ciation for the purpose of carrying on 
experiments with flying machines. Dr. 
Samuel Pierpont Langley had invented 
his machine which met with disaster 
on what was to be its maiden flight; 
and the Wright Brothers had flown 
their machine on the sands of Kitty 
Hawk, North Carolina. Aviation had 
been born, but its swaddling clothes 
had not been made. It had to be 
nursed carefully. 

Dr. Bell was a close personal friend 
of Dr. Langley and he decided upon 
Hammondsport as the cradle within 
which to rock the infant industry 
of aviation. In the group invited to 
carry on research and experiment work 
was Glenn H. Curtiss, who, since 1903, 
had been the outstanding American 


designer of light-weight gasoline en- 
gines. Curtiss had made several world 
records, most of them in connection 
with motorcycle racing. Since 1903, 
he had held the national motorcycle 
championship; in 1904, traveling more 
swiftly than any human being had ever 
traveled in any manner, he had estab- 
lished a world's speed record for ten 
miles which stood for ten years. 

A LL of the dirigibles in the country 
XJL were using Curtiss engines made 
in Hammondsport. This work had at- 
tracted the attention of the govern- 
ment and an order was placed for the 
first big dirigible balloon for the Signal 
Corps, thus marking the beginning of 
military interest in aeronautics in 
America. The balloon, driven by a 
four-cylinder Curtiss engine designed 
for the purpose, was built and tested 
in Hammondsport in 1905. 

Because of his prior experience with 
engines and aeronautics, Curtiss was 
made director of experiments for the 
Aerial Experiment Association. Each 
member of the organization was to 
build and fly a machine after his own 
design. 

On March 12, 1908, the first of a 
series of events took place which was 



Dodcrwiiod and Underwood 


AFTER TWENTY YEARS 

Auguniu» Pont, old Aero Club reprenentn- 
live, talks it over with Glenn H. Curtiss 

to carry the name of Hammondsport 
around the world and write it indelibly 
in the history of aviation. On that 
date, Casey Baldwin, one of the mem- 
bers of the association, flew over the 
ice of Lake Keuka in his airplane, the 
Red WinQt designed by Lieutenant 
Selfridge, an observer for the United 
States Army and also a member of the 
organization. 

On May 22, 1908, Curtiss flew the 
airplane White Wing a distance of 
1017 feet in 19 seconds. This was 
achieved on the old Champlin Race 
Track. The White Wing was designed 
by Casey Baldwin. 

O N, July 4, 1908, Curtiss made his 
memorable flight cf one mile 
in the Jnne Bug of his own design to 
win the first leg of the Scientific 
American trophy. Of all the prizes 
he has won — and they are many — 
this is the one he values most highly. 
It marks the first pre-announced flight 
in America. This was the event whose 
anniversary was observed by the 
thousands of men and women inter- 
ested in aviation who flocked to 
Hammondsport last July 4th to cele- 
brate. Incidentally, this flight had 
exhausted the funds of the association. 

Curtiss and the village of Ham- 
mondsport, however, had just begun to 
make aviation history. On July 17 
of the following year, Curtiss won the 
second leg of the Scientific American 
trophy, flying 19 times around a cir- 
cular course for a distance of 24 7-10 
miles, at Mineola. 

On August 29 of the same year, 
Curtiss won the Gordon Bennett In- 
ternational airplane contest at Rheims, 
France, with a machine and motor de- 
signed and built at Hammondsport, 
bringing to America the first inter- 
national aviation speed trophy. 



A PIONEER MACHINE 

Thu lalba vtUn Atrial B^pptrimtni AttoeUHon fitmrUM, shows Curiiss at 

ikiiffkstftfUt Silver Oart;, a machine bmit lit Hammondsport /tm motoreyele experience 
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THE FLYING FIELD TODAY 

The Finger Lalces Aftsocialion representing most of western New York hos chosen this site for 
the new airport to commemorate the work of the men who developed aviation at Hammondaport 


On May 31, 1910, Curtiss flew from 
Albany to New York, down the Hudson 
River, winning the third and final leg 
of the Scientific American trophy, as 
well as a prize of 10,000 dollars offered 
by the New York World, This flight, 
of course, was among the many dis- 
cussed by the old timers as they 
gathered at Hammondsport. The 
manner in which the public looked 
upon Curtiss those days is illustrated 
by an anecdote which Augustus Post, 
one of the official observers of 20 years 
ago, related at the anniversary cele- 
bration. 

his flight from Albany to New 
JL York,’* he said, ‘‘Mr. Curtiss was 
allowed to make two stops; the first 
of these was planned to take jfface at 
Poughkeepsie and the second at the 
upper end of Manhattan Island. In 
searching for a suitable landing field 
at Poughkeepsie, he found a large, 
flat, beautiful lawn. He went to the 
proprietor of the institution owning 
the ground and asked permission to 
land there. ‘Certainly, Mr. Curtiss, 
we shall be very glad to have you land,’ 
said Dr. Taylor, head of the institution, 
‘this is the place where they all land.* 
It was the State Asylum for the 
Insane.” 

In the same year, Curtiss and his 
associates made the first flights to and 
from the deck of a battleship. In 
November of that year, the Secretary 
of the Navy sent naval officers to Cur- 
tiss at Hammondsport for instruction 
in flying! In 1909 and 1910, numerous 
experiments with Curtiss flying ma- 
chines were conducted on Lake Keuka. 
On January 26, 1911, the first success- 
ful flight of a hydro-airplane was 
made. In July, 1912, the first air- 
flight boat was demonstrated on Lake 
Keuka. In May, 1918, flights of the 
first amphibian type of machine, de- 


signed to start from and alight on 
either land or water were made. These 
amphibian machines were flown by 
Lieutenant B. L. Smith of the Marine 
Corps. 

In April, 1914, the first tests of the 
twin-motored flying boat, America, 
were made. This was built for 
Rodman Wanamaker for a trans- 
atlantic flight test. It later developed 
into the famous NC type. The designa- 
tion NC, by the way, stands for Navy- 
Curtiss machines. 

In May, 1914, the famous Langley 
machine which had been wrecked 
in launching in 1903, was rehabilitated 
and brought to Hammondsport from 
the Smithsonian Institution. After its 


restoration, it flew under the super- 
vision of Dr, Charles D. Walcott, 
secretary of the Smithsonian Institu- 
tion. Dr. A. P. Zahm, scientist, and 
Charles M. Manley, one of the Langley 
engineers, supervised the original con- 
struction of the machine. The suc- 
cessful flight at Hammondsport pre- 
cipitated the famous controversy be- 
tween the Smithsonian Institution and 
the followers of the Wright Brothers 
which only recently has been ironed 
out. 

With such outstanding achieve- 
ments to talk over — to say nothing of 
the many experiments with tetra- 
hedral planes, helicopters, ornithopters 
and other types of machines, and the 
work done by army and navy officers 
mho had their baptism in aviation at 
the Curtiss camps — there is little won- 
der that the old timers waxed en- 
thusiastic. 

A STATE airport should be estab- 
lished at Hammondsport, they 
declared, not only to commemorate the 
work done by the pioneers in the 
‘‘Cradle of Aviation,” but also be- 
cause aviation needs an airport at 
that particular spot. Hammondsport, 
they pointed out, is in an ideal loca- 
tion for an airport. It is on a direct 
air route from New York to Buffalo, 
from New York to Toronto, from Bos- 
ton to Cleveland, from Pittsburgh to 
Syracuse. In other words, it is a con- 
venient location for a necessary stop- 
ping place between cities on the eastern 
seaboard and the middle west. 

The route across Hammondsport, 
the old timers pointed out, presents 
far more satisfactory flying conditions 
than do routes over the state of Penn- 



Plixyr NUMBER ONE s 


When the Aero CUtb issued the first aviator^s license in America seventeen years ago it ttmi to 
the motoreyele speed king who had become a leading experimenter in airplane development 
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THE “JUNE BUG” IN THE AIR 


/?« maHno the first pre-announced flight in the world of more than one kilometer in a heavier- 
than-air machine, CuHiss won the first leg of the Scientific American trophy, July 4, 1908 


Si^t0mbet 1928 

eylvaBia where the rugged mountains 
9 ^ to the dangers of flying. Then, too, 
they declared, there probably is no 
airport in the country as easy to find 
from the air as is Hammondsport, even 
in thick weather. It lies along the 
southern edge of Lake Keuka, a sheet 
of water 80 miles long. The lake is 
shaped like a giant Y and can be 
located rCadily, for no other lake looks 
just like it. In the wide valley planes 
are protected from dangerous blasts 
by high hills on either side. Then, 
too, if repairs or adjustments are 
needed, there are well-equipped plants 
at Hammondsport engaged in aero- 
nautical manufacture. No community 
in the world is more air-minded than 
Hammondsport. 

R ecalling the exploits of the 
. past, the pioneers who labored 
together at Hammondsport began to 
plan for the future. Why not, they 
ask^ each other, revive the Aerial 
Experiment Association and carry on 
from where the old association left 
ofl^? There are still problems in avia- 
tion to be solved. The solving of them 
may not bring money to anyone; they 
may bring a certain amount of glory, 
or they may not. But, at any rate, 
something ought to be done there. 
And who is better fitted for the task 
by tradition and by training than the 
men who received their education and 
their inspiration at Hammondsport? 

There is no thought that the work 
which Glenn Curtiss and his associates 
began at Hammondsport has been dis- 
continued utterly. The Army and 
Navy are doing constant research and 
development work for their own 
peculiar purposes. The company 
which Glenn Curtiss founded and 
which bears his name is doing wonder- 
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ful research work in its experimental 
laboratories at Garden City. 

There, for example, is a great wind 
tunnel, the only one in the country 
owned by a commercial organization. 
When any new plane is designed, a 
small model, scaled down with perfect 
accuracy, is first made. It is placed 
and pivoted in the center of the tunnel 
in all sorts of positions and subjected 
to all sorts of conditions which the 
larger plane would experience. Weights 
and balances measure accurately the 
effect of all the conditions on the tiny 
model and the designers know exactly 
what to expect when the larger plane 
is completed and sent into the air. 

New motors are tried out, new ma- 
terials originated, new shapes designed. 
The whole aerodynatnic laboratory of 


the Curtiss Aeroplane and Motor Com- 
pany is founded upon the belief that 
aeronautics is destined to become an 
exact science, requiring the solution of 
many intricate problems, the highest 
type of engineering talent and the 
finest of scientific equipment. The 
facilities of the experimental plant in- 
clude a testing laboratory for making 
structural tests of aircraft materials 
and parts; a chemical laboratory com- 
pletely equipped for chemical investiga- 
tions of aircraft materials, heat treat- 
ing, and plating, and containing other 
equipment available for research on 
processes; and a fully equipped model 
shop, as well as complete manufactur- 
ing facilities for test production. 

T hese things take vision— prac- 
tical vision. But what of the 
fantastic dreams, of which nothing 
may ever come? Are they to be denied 
a place in the scheme of things? Great 
developments sometimes do eventuate 
from wild ideas. There are things to 
be attempted which the govern- 
ment and commercial organizations 
have no time to trifle with. 

“We want to work with the ‘pretty 
things' of aviation,” said the old 
timers, “the radical things, the things 
that might be called visionary and im- 
practical, but the things which may 
revolutionize the infant science of 
flying." 

And how to accomplish this? How 
better, we might suggest, than by re- 
viving the old Aerial Experiment 
Association, founded two decades ago 
by Dr. Alexander Graham Bell, the 
inventor of the telephone? Once more 
the infant industry could be rocked in 
the Cradle of Aviation. Hammonds- 
port would not rest upon her laurels, 
but would send new wonders spinning 
through the clouds to amaze an earth- 
bound world. 
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Dirt and It tier are sometimes driven 1000 feet through the piping Each dining room has its own individual kitchen so that confusion 

system to the dirt tank shown in the center between the vacuum units of orders ts eliminated. Banquet kitchens supply only banquets 



FROZEN DESSERTS 

Ice cream and frozen desserts arc 
put in ** cold storage** awaiting orders 


In the World’s 

Largest Hotel 

T he STEVENS at Chicago is the largest 
hotel in the world. There are 3000 rooms 
and 8000 baths. A whole convention can be 
provided for. Last September one of our 
editors attended the Congress of the National 
Safety Council and every meeting, the exhibition 
and the banquet were all held in this vast hotel 
on the lake front. This year the same number 
of meetings will be distributed among three or 
four hotels in New York. It is the idea of 
concentration which dominates the Stevens. 
The hotel is very luxurious, but we illustrate 
only a few of the mechanical features. The 
vast ballroom holds 3000 diners who are ad- 
mirably served by special kitchens. The hotel 
cost the enormous sum of 27,100,000 dollars or 
about the same as the U. S. battleship Colorado. 



PRUNES 

Thousands are being cooked at once 
and the syrup saved for sauces 



THE SWITCHBOARD WOULD SERVE A TOWN OF 15,000 PNEUMATIC TUBE TERMINAL 


Immediately at the conclusion of a call a record of the charge is sent to the office by pneumatic This may be Ukenqd to a telephone suiiek* 

tube. There are trunk lines and S 800 inside lines for the use of guests and personnel hoard. Only guem gitfs veibal ord^a 





A#Mmtarl«38 SOIBNTIFIC AMERICAN 239 

Drafting Aids 


Tools Designed to Speed the Engineer*s Work 



PlK>tatrftph« CourtiMiy ftucen« ('«mp«ny 


SWEDISH RULING PEN DOUBLE CURVE PEN LETTERING PENS 

Holdslargesupplyofink, Gradtiaied thumb Useful in railroad work. Makes double Built with adjustable mbs like ruling vens 

screw allows duplication of width of line lim. Swivel joint allows universal *"plaj/* for holding much ink* For very heavy lines 

T he complaint that drawing in- 
struments are not up to pre-war 
standards seems no longer to hold 
true. Manufacturers, besides striving 
to keep up the quality, are also alert to 
the possibilities of new designs to save 
time, temper, fatigue, and guess-work. 

Illustrated on this gage are a few 
able assistants to the draftsman. 

With the Swedish pen shown in the 
upper left hand corner, any line width 
may be obtained by setting its grad- 
uated thumb screw; the setting can 
be remembered, and the line thus du- 
pUcated later. The photographs of the 
double line pen and the two lettering 
pens are self-explanatory. 

In the center illustration, the upper 
pen has an extra nib, thus forming 
two ink reservoirs so that long lines 
may be drawn without refilling. The 
nibs of the center pen are adjusted by 



RULING PENS 

Top: Increased ink capacity due to third 
nib. Middle: Adjusts by turning milled 
top cap. Bottom; Nib turns so that it 
may be cleaned without disturbing setting 


turning the milled cap on top of staff 
to raise or lower a wedge between the 
nibs. One blade of the lower pen 
swings out for cleaning without af- 
fecting adjustment. 

The lettering device consists of a 
celluloid disk in a metal frame. Disk 
may be rotated and set by graduations 
on its edge, for horizontal spaces 
varying by 1/32 of an inch. Upright 
guide lines at 68 or 76 degrees are 
drawn against its base while it rests 
on its side on the T-square. 

The protractor-triangle is a two-in- 
one instrument. In the self-adjusting 
bow pen, the point is on a center 
shaft which remains stationary while 
the pen rotates freely around it. It is 
particularly efficient for drawing very 
small circles such as are necessary in 
the design of steel girders, et cetera, 
where rivets are shown. 



LETTERING DEVICE PROTRACTOR TRIANGLE SELF-ADJUSTING BOW PEN 

For^aVfirHfhofiMontqland uprigilU The pgnoU poifUU (o the curved protractor Adapted to drawing of small circles. 

tifiW* Twt iHk how Uie iohe wsm eeale* idrw is drawn at the triangUfs edge Needk on center rod remains stationary 
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Rendering Visible a 
Magnetic Field 

An Account of the Accidental Discovery of a Peculiar Phenomenon 
Which May Later be Set to Practical Work, The 
Experiment May be Duplicated by Amateurs 

By ELIHU THOMSON, Ph.D., Sc.D., LL.D. 

Director of the Thomson Laboratory of the General Electric Company 
Corresponding Editor, SCIENTIFIC AMERICAN 


I T sometimes happens that a most 
inconspicuous phenomenon pre- 
sents itself in the course of or- 
dinary work which might easily 
pass unnoticed were it not for a habit 
of close observation acquired in labora- 
tory practice. I propose to describe, 
in simple terms, an instance leading to 
the discovery of a “Novel Magneto- 
Optical Phenomenon,** in 1921. 

At the River Works plant of the 
General Electric Company, situated at 
Lynn, Massachusetts, a large building 
is devoted to the odds and ends of 
operations which enter into the con- 
struction of machinery, including such 
operations as the oxy-acetylene cut- 
ting of large plates of steel into various 
shapes, and the welding by oxy- 
acetylene blow-pipe and by electric 
arcs of parts of structures or machines 
to be finished in other parts of the 
Works. 

T his work was spread through the 
building, and here and there 
was to be found in operation an electric 
resistance welder using the Thomson 
process. In this latter form of welding 
very large currents are applied to the 
work without any arc, and the re- 
sistance of the work to these large cur- 
rents provides the heating effect which 
enables parts to be heated, pressed to- 


gether, and welded. Naturally, the 
operation of these resistance welders 
under very heavy current would pro- 
duce in the space near them intense 
magnetic fields appearing when the 
current was on, and disappearing when 
the current was turned off. 

Having thus briefly out- 
lined the conditions of en- 
vironment in the building, 
we may proceed with our 
story. 

Early in April of 1921 it 
was noticed at the building 
which we have briefly de- 
scribed, that in operating an 
electric welder in which the 
very heavy welding currents 
were interrupted at inter- 
vals, a peculiar intermittent 
and widespread illumina- 
tion of the space around 
was produced; faint in- 
deed. The sunlight was 
coming into the room 
through windows back of 
the welder, and the direc- 
tion of sunlight was on an angle down- 
ward from the sky above, correspond- 
ing to somewhere near the middle 
hours of the day. 

I was called to observe this peculiar 
intermittent illumination of the space 
around the welder; a truly mysterious 
happening, such a thing as 
would be most unexpected. 
It was seen that the con- 
ditions existing were, as 
stated above, that the room 
illumination came in on an 
angle downwards from the 
sunlight entering the win- 
dows, and that a weak mag- 
netic field extending from 
the welder can;e and went 
with each establishment of 
the welding current and its 
interruption. 

This was a common 
enough condition in the 
use of electric machinery 
or apparatus, but whence 
the luminosity? A ghostly 
glow appeared through the 
surrounding air, manifestly 


dependent on the existence of the mag- 
netic field of the welding current fol- 
lowing its fluctuations; but why was 
this present in this particular instance 
and not in others in which all condi- 
tions, so far as known, were similar? 


After confirming by careful observa- 
tion that the appearances were real, 
although faint, I asked myself the 
question, “What is there about this 
building or the room in which the 
welding machine was operated that is 
different — what difference of environ- 
ment, if any, exists from the ordinary 
surroundings?** 

I N a large open space in the building, 
electric-arc welding with iron arcs 
was carried on at times, many feet 
away.'^' It was conceivable that the 
smoke or fumes from the arc might 
diffuse themselves through all the 
spaces in the structure. ^ far as we 
knew, this was the only difference be- 
tween the conditions here and else- 
where. 

If our supposition that the luminous 
effects were due in some way to Iron 
smoke was correct — and we took care 
thoroughly to ventilate the building — 
the curious luminosity should 
appear. Actually this was found to be 
the case. It was then decided that the 
smoke of iron arcs, the minute particles 
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of oxidized iron or its vapor, floating in place or taking away the magnet feet which is absent when the coil “C* 
imp^eeptibly in the air must con- pole *'N or S/' (Figure 1). The effect is cut off by opening the switch at 
stitute the difference for which we is theti very marked. The effect is best seen when a fairly 

were looking. It is well known that light reflected rapid opening and closing of the switch 

Evidently then, the condition for at certain angles from surfaces or is made. The light in the field of the 
observation of this new effect involved particles suspended in a gas, such as coil is then seen to flash or intermit in 
the presence of iron smoke, together air, will be found to be polarized, more harmony with the switching move- 
with light falling on the smoke, and or less, a test which is often resorted to ments. 

in order to discover the If the direction of viewing be changed 

effects of sunlight in pass- so that one looks along the axis of the 

ing through the atmosphere coil or in the direction of the lines of 
or upon being reflected force themselves, the effect is absent. 
frcMi surfaces, such as that The rotation of a Nicol’s prism about 
of the sea, or even of the its axis, through which one looks at 
foliage of trees. It is the smoke in the magnetic field, shows 
natural, therefore, thst at once that the light from the smoke 
early in our observations is polarized, as before mentioned. This 
with the new effect of the examination by the prism shows also 
luminosity, examination that the smoke stream itself is com- 
was made by a NicoVs posite. A bluish constituent of the 

prism (used to view the smoke shows no polarization effect, 

same in various directions), while a yellowish-gray fume appears 
The light was found to be in viewing by the prism as extinguished 
polarized as it should be, or not, according to the position of the 
according to optical laws, prism as rotated, 
when emanating from lines 
Figure 3 of particles, or strings of TN the course of our experiments we 

magnetized particles lined X found that the iron smoke could 
that we should view it across the up in a magnetic field. be bottled up in a clear glass flask or 

light into a somewhat darker back- One of the simplest ways of demon- bottle of, say, two liters capacity, and 

ground. There should also be a mag- strating the novel effect, and which is this receptacle when introduced into 
netic field, the lines of which crossed easily reproduced by anyone to whom a magnetic field, and with a beam of 
both the direction of the light and ordinary electric current supply is light directed on it, will suffice to show 
that of viewing. In other words, the available, is illustrated in Figure 2. the phenomenon, especially if the 
line of sight should intersect both represents a coil of insulated wire magnetic field is fluctuating, at which 
the light direction and the direc- which may be an open coil or which time there will be seen a flickering 
tion of the lines of the magnetic may surround a core of iron. Its pur- light in the flask or bottle corresponding 
field present, pose is to establish a magnetic field in to the variations of the field. 

It might be supposed that the the space around it, chiefly through its The particles suspended in the air 

particles of iron or its oxide floating in axis. Either direct or alternating cur- of the flask are naturally heavier than 
the air were instantly lined up in much rent may be sent through it. A switch air and will in time settle out, but it is 
the same fashion as iron filings in a ‘‘S” is provided to cut off or put on astonishing indeed how slow this 
magnetic field, but in a more intangible the current, process of subsidence is; a fact which 

and ephemeral sense. On the disap- testifies to their extremely fine state of 

pearance of the magnetism, they must AT “A'' an arrangement for produc- subdivision. 

fall into their original confusion at once Jx ing an iron arc exists, and this The coil “C/' in Figure 3 is set up 
and resume their helter-skelter suspen- may be operated by either direct or to produce a field by passing an in- 
sion. The pecidiar luminous effect alternating current. If the currents terrupted or low-frequency cun-ent 
would then cease. for the coil ‘‘C'' and the arc at ‘‘A'' through it. The flask “F’* containing 

are derived from a lighting circuit at iron arc smoke is held at different 

T he accompanying Figure 1 ex- ordinary voltage, care must be taken distances therefrom while illuminated 
emplifies the simple conditions re- to have a sufficient resistance or im- by a light source from above. The 
quired to produce the novel effect as pedance in the circuit with the coil flask has been held over an iron arc 
first observed. Let ‘‘N or S'' be the and with the arc to prevent the flow of so as to receive the fumes and it is 
north or south pole of a magnet giving excessive current such as would blow then corked, 
a field of force shown by the thin lines fuses in the system of sup- 
emanating from the pole. Now if a ply. It is not essential that 
beam df light comes down from above an arc be maintained at 
BO as to illuminate the space in which “A." It suffices that in- 
the field lines exist, and we look across terruptions between iron 
this field from a direction vertical to wires be made such that 
the paper, we see nothing unusual, sparks are given from which 
hut if iron smoke, even very dilute, iron fumes or smoke arise, 
as from an iron arc or spark, is pres- Having arranged this sp- 
ent in the space ‘^A" of the field, paratua before a window so 
there is seen a luminosity not pres- that the light may enter the 
ent before. field from above, it will be 

A better way of exhibiting the effect seen that in the presence of 
is to use, instead of the magnet, a coil the iron smoke floating up- 
of wire or an electromagnet, through ward in frpnt of the coil 
which latter a current, either alternat- when the switch '^‘S" 
ing or direct, can be intermittently sent is dosed, the stream of 
by wcnlng and clodng of a smoke particles becomes ap- 
swit^. This is equivalent to putting parently luminous, an ef- 
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With a steady current in the brownish powder without any visible 
diffused luminosity in 'T'* is steady, arrangement or structure. If, how- 
With an interrupted current in **C** it ever, the magnet M" is excited by 
flickers with the interruptions. With a current when the fume or smoke is de- 
low-frequency current in ''C*' (say positing on the slide, and such deposit 



Figure 5 Figure 6 


Since in electrical engineering we are 
constantly dealing with magnetic fields 
invisible to us, which fields are either 
established or extinguished by the 
passage of current or its being cut off, 
and since in certain forms of apparatus 
of very great importance indeed in 
electrical development we deal with 
magnetic fields which are moving or 
shifting or rotating, it becomes evi- 
dent that any means for rendering 
visible such fields may at least be of 
much value in studying the actions and 
reactions in such apparatus as genera- 
tors, motors and transformers. 

It is also quite conceivable that even 
at relatively high frequencies of mo- 
tion, when making use of stroboscopic 
methods, or, as it were, slowing up 
effects, one might employ the lumi- 
nous magnetic field still more exten- 
sively. There has not as yet been any 
great amount of work done in this 
direction, but it may suffice to intro- 
duce here brief descriptions which are 
typical of the way in which the novel 
effect may be used. 


four to six cycles) the flask shows little 
flickering when near the coil, but this 
effect is more decided when the flask is 
removed further away. We have noted 
it even at a distance of 12 feet away 
from a coil seven inches in diameter 
and two inches thick in axial direction. 
The flickering keeps time with the 
alternations of current in the coil. 

It is even possible to use the coil as 
an inductance and make and break its 
circuit at while connected to a 
source of current, such as a 12-volt 
battery, or to the house current. This 
gives an arc or spark at which 
with iron wire electrodes emits the 
smoke desired and which smoke can 
be caught in the flask by holding the 
open mouth over the spark gap in quiet 
air. 

I N order to obtain some idea of the 
nature of the particles in the iron 
arc smoke, which, in a magnetic field 
are lined up or oriented so as to pro- 
duce the luminous effect described, and 
the polarization of the light from the 
particles, an arrangement was made to 
receive the smoke upon a glass slide 
so that it could be examined by a 
microscope. 

Figure 4 shows the arrangement 
used. “P, P” is a hollow cylinder of 
plaster of Paris for a support to the 
iron wire electrodes for forming an 
iron arc at “A.’* '‘S, S'* is a glass 

microscopy slide or other glass plate 
laid across the opening at the top of 
‘T, P." “M, M" represent an elec- 

tromagnet which can be energized by 
an electric current through its windings. 

If the iron arc is drawn at “A" for a 
second or two, while the magnet 
''M, M" is without current (unmag- 
netized), the under side of the slide 
•‘S, S" receives a deposit of a light 


is examined, it is found to have a 
striated structure, the striations join- 
ing the positions of the poles of the 
magnet, as is the case with iron filings 
used similarly, although the particles 
in the smoke are exceedingly small, re- 
quiring high powers of the micro- 
scope to show them. They consist of 
strings of very small round globules 
of iron oxide, presumably ferric oxide, 
with an occasional group of much 
larger globules strung together in line 
and having at each end of the group 
fine-grained tufts of the oxide itself. 
These larger particles strung to- 
gether, usually by threes only, are evi- 
dently metallic iron. The slide itself 
behaves with polarized light as do the 
particles in the air, except that they 
are now immovable or fixed on the 
slide and retain their arrangement in 
striae or lines. The slide itself be- 
comes, as it were, a polarizing struc- 
ture for light. Between crossed NicoPs 
prisms the fine-grained tufts just men- 
tioned become luminous on the dark 
field. 


L et us refer here to Figures 5 and 
^ 6, which are photographs of a 
piece of apparatus for showing the 
novel effect. In both Figures 5 and 6, 
the same box with glass front and 
back for allowing light to pass through 
from back to front is seen surmount^ 
by an open coil of insulated wire of 
rectangular shape. Iron smoke from 
an arc is allowed to enter the box from 
below. Figure 5 shows the photo- 
graphic effect when no current trav- 
erses the coil, while Figure 6 clearly 
shows the luminosity produced within 
the box when a current in the coil 
gives rise to a magnetic field in the 
space within the box. Without doubt, 
such apparatus is susceptible of a 
considerable amount of development 
and improvement in its detail. 

The apparatus shown in Figure 7 is 
indeed a simplified structure, involv- 
ing the principles of three-phase cur- 
rent action whereby the rotating field 
produced can actually be rendered vis- 
ible. Figure 7 is a photograph of this 
apparatus in its simple form. 



Figure 7 
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A motor driveB ot slow speed a 
small generator, of three-phase 
eiirrents,' which, through suitable 
switches and connections, are led to a 
cylinder ‘T'' of insulating material 
such as wood, embodying on its ex- 
terior a winding, three-phase in char- 
acter, whereby a rotating field may be 
produced within the cylinder. This 
latter is a .free space with a glass plate 
back and front for confining the smoke 
from an iron arc, arrangements for 
producing which smoke are seen to the 
right extending under the body of the 
cylinder. 

Suitably illuminated from the back 
when in operation, the apparatus per- 
mits the revolutions of the field 
within the cylinder to be seen clearly. 

The apparatus allows the speed 
of rotation to be varied, and the 
direction of revolution reversed as 
desired by the simple manipulation 
of the switches provided. It is evi- 
dent that in this way it is easy to ar- 
range to show the effect of moving 
fields or distortions of magnetic fields 
by iron or by current-carrying coils in 
such fields. 

T he principles above described 
may be, of course, varied widely, 
and apparently with no particular 
limit. Also, the scale of operations 
may be very small or they can be ex- 
tended to cover large apparatus and 
large spaces; in fact, in the original 
observations which call attention to 
the presence of the phenomenon itself, 
it may be said that the experiments 
were made on quite a large scale, since 
the field of the welding coil involved 
extended many feet therefrom, while 
the illumination of the iron smoke was 
diffused through quite a large portion 
of the room. It could easily have 
been the case that if the scale of 


operations had not been quite as large, 
the effect itself might easily have gone 
unnoticed. 

There seems to be no consistent 
theory to account for the peculiar 
column of light seen in the 
western sky after sunset, 
particularly in the tropics, 
and known as the ‘‘Zodiacal 
light.*’ If we assume, how- 
ever, that the corona around 
the sun, always existing 
but seen only at the time of 
a total eclipse, extends in a 
diffused way without limit 
into the surrounding space, 
and is partly composed of 
or accompanied by fine 
particles, such as fine solids 
from condensation of va- 
pors arising from the 
sun’s atmosphere and per- 
haps propelled outward by 
the pressure of the intense 
solar radiation, we may 
form a hypothesis which 
seems to be consistent with 
our observations. As the 
spectrum lines of iron are 
prominent in solar light, it might be 
expected that in the space around 
the sun fine particles of iron would 
constitute, at least in part, those 
escaping streams from the sun, 
densest in the plane of the ecliptic. 
The earth would naturally be im- 
mersed in them. 

If such particles could be of the 
same or of similar nature to the iron 
smoke particles, they might line up in 
space by the magnetic field of the earth 
when near enough to the earth. Then 
the Zodiacal light, seen best at places 
near the equator and at times of vernal 
and autumnal equinoxes, might be 
understood. 

The broken lines in Figure 8 would 
represent, in a crude way, 
the magnetic field lines 
about the earth. Figure 9, 
being a view in the line of 
the axis of the earth, shows 
by dots the cut-across lines 
of magnetism in the equa- 
torial plane. 

Now assume that the 
sun’s light, indicated by the 
arrows and broken lines. 
(Figxire 9), comes up from 
below, and that in the di- 
rection of the magnetic 
lines, particles of iron (even 
ultra-microscopic) are lined 
up by the earth’s magnet- 
ism In so far as to behave 
in the same way, but mil- 
Hona of times more feebly, 
as do the iron particles in 
our eiaperiments. In this 
case, au observer at “A” on 
the night side of the earth 
looking outward to “C” 
and all the way up to “D'* 
would perceive a faint lumi- 


nous pillar of light in the sky. A glow 
would be seen in the sky even as late as 
9 P.M. or later, and this would be re- 
peated a few hours before dawn as if an 
observer was at “b” looking toward 


“e” and “f.” The effect would extend 
outward from the earth as far only as 
the field was strong enough to orient 
the particles, and would, of course, 
depend also on the density of the 
particles themselves at various heights 
above the earth’s surface, while they 
would naturally have a tendency to 
move toward the earth both by mag- 
netic influence and gravitation. There 
has been no attempt to represent in 
Figure 9 any gradation in density. The 
angular altitude at which the light can 
be seen in the sky after sunset might 
give some idea of the extent upwards 
from the earth of the particles oriented 
by the field. 

Examination by the polariscope 
should give similar results to those 
with the iron smoke, if the causes are 
the same. 

Since the Zodiacal light must come 
from a great depth of space and its 
luminosity at best is low, an exceed- 
ingly small density of iron particles 
would suffice for producing the effect, 
a density perhaps very many millions 
of times less than the thinnest iron 
smoke ever present in the most feeble 
of the effects produced in our experi- 
ments. 

The significant facts are that the 
direction of viewing is transverse to the 
direction of both the sun’s beams and 
the lines of the magnetic field, in both 
cases. More and varied observa- 
tions and experiments are certainly 
warranted in this fascinating field. 

To the scientist the evolving comept 
of the atom means simply that we 
are gradually learning. In an early 
issue Dr. Paul R. Heyl will endeavor 
to make clear to the layman just how 
the new wave^atom is to be thought of. 
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Three Years Abaft the Mast 

What the N on-magnetic Ship ** Carnegie** Is Doing for 
Science On Her Three- Year Cruise 

By JAMES STOKLEY 

Science Service 


B orn in Kansas, a graduate of 
one of the universities of his 
native state, which he never 
left until he was grown, never 
having seen the ocean until he was 24 
surely one would not expect such a man 
to become the commander of one of 
the most peculiar vessels that ever 
sailed the seas, and to pilot it safely 
for 160,000 miles to all parts of the 
globe. But'that description fits a man 
who has embarked on a voyage which 
will not be finished, according to pres- 
ent plans, until July, 1931. 

Captain James P. Ault is the man — 
commander of the Carnegie Institu- 
tion’s non-magnetic ship Carnegiee Al- 
though he was born in 1881, only a 
touch of gray at his temples betrays 
the fact that he will be at the half- 
century mark when the present cruise 
of the Carnegie ends. For Captain 
Ault is the sort of man who remains 
perpetually youthful. He has made 
ready for the present cruise with as 
much enthusiasm as he probably dis- 
played in 1905, when he made his first 
voyage on the United States Coast and 


Geodetic Survey’s ship Bache, from 
Norfolk to Panama. 

This voyage was made in prepara- 
tion for his later trips. At Baker 
University, in Baldwin, Kansas, he had 
acted as magnetic observer for the 
Coast Survey — watching the slight 
variations of a sensitive magnetic 
needle, to enable compasses to be used 
more accurately. Later in the same 
year as the Bache cruise — the year that 
he first saw the ocean — he sailed on the 
brigantine Galilee, which the Carnegie 
Institution had chartered, and which 
sailed for 73,000 miles, continually 
making observations of the variation 
of the earth’s magnetism. 

A lthough the GalUee was a 
. wooden ship, it had a good deal of 
iron in its hull, iron and various pieces 
of magnetic hardware. As these in- 
troduced uncertainties in the measure- 
ments, the ship Carnegie was con- 
structed with the wood held together 
with bronze nails and with bronze or 
other non-magnetic metals replacing 
iron and steel wherever possible. In 


Why the “Carnegie" Cruises 

A lthough the Camegie^s 
■ cruises are, in themselves, no 
longer news, so many misstate- 
ments concerning their scientific 
purpose have appeared from time 
to time in the newspapers that 
the editor publishes the accom- 
panying article in order to set 
before the readers of the Scien- 
tific American an accurate, au- 
thentic account of the research in 
'pure science which is being con- 
ducted by the scientific staff of 
the vessel. Mr. Stokley, the 
author, himself a scientist, en- 
joys the confidence of the sea- 
man-scientist commander of the 
Carnegie, and he here points out 
plainly the purpose of the many 
kinds of observations to be 
made throughout the long cruise. 


1914 when the Carnegie commenced her 
third voyage Captain Ault took com- 
mand, and he has retained command 
on all subsequent voyages, with the 
exception of a short one in 1917. 

In his work Captain Ault is follow- 
ing the footsteps of Columbus, for it 
was Columbus who first noticed that 
there is such a thing as magnetic 
declination. Except in a few places on 
the earth, the compass does not point 
north. In the eastern part of the 
United States, it points to the west of 
the true north as measured by the 
stars. In the west, it points more to the 
northeast. The angle by which it 
deviates is called the magnetic de- 
clination. If you follow the compass 
needle to the place toward which it 
does point, you will find yourself 
north of Hudson’s Bay, at the north 
magnetic pole, but with the geo- 
graphic pole about 1000 miles farther 
north. 

“/^OLUMBUS must certainly have 
be#n a resourceful leader and 
expert navigator,” said Captain Ault 
before his departure on the tarnegie. 
”Do you know that the course he 
selected is exactly the same one that 
we would choose today in making the 
same voyage? ’Then, before he left 
the Canary Islands, he changed the 
rig of one of his ships from fore-and-aft 
to square rig. This shows that he 
knew he would sail in the region of the 
^trades' with fair wind.” \^en Cap- 
tain Ault talks about sails, he speaks 
with authority, for the Carnegie is one 
of the few square-rigged ships still 



THE NON-MAGNETIC SHIP “CARNEGIE.” OF THE CARNEGIE 
INSTITUTION OF WASHINGTON 


Btridly speaking, the Carnegie ia not a **Bhip** a brigantine, equate rigged on the foremaat 
and eehooner rigged tm the mainmaet, Thie U ooneidered the mo$t comfortable rig in a uaway ^ 
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This and the equally circuitous routes of her previous cruises, cover the seven seas almost with a fine toothed comb 


afloat in these unromantic days of steam. 

What is the use of such a voyage as 
the one now being made by Captain 
Ault? Such a question is often asked 
him. 

“Well/' he says in reply, “the oceans 
cover such a large part of the earth's 
surface that it is most important for 
us to know something of what is in 
them, and their physical condition. 
This is particularly true for some of the 
problems relating to the physics of the 
earth as a whole — what we call the 
science of geophysics. Our very life 
and environment and the evolutionary 
processes in the world are influenced in 
countless ways by the changing physi- 
cal properties of the ocean. 

“In the geophysical problems that 
we will study on our next cruise, those 
concerned with the earth's magnetism 
and electricity and with oceanography, 
much information has already been 
collected, but the work has really just 
gotten a start. 'The oceans are so vast 
that there is still plenty to be learned. 
We still know very little about the 
origin of the magnetism and electricity 
of the earth. We don't know how the 
two are related, and we are anxious to 
get more information as to their con- 
nection with such phenomena as the 
northern lights and radio transmission. 
Out at sea, away from the disturb- 
ances that often occur on land, we can 
make observations that will help us 
to greater knowledge of these things.'' 

But magnetic and electrical observa- 
tions are different from those made by 
geographer, for example. When he 
goes into an unknown country, and 
accurately measures the contour of a 
mountain, it can be put on maps. Per- 


haps a century later the maps may 
still be used, for, barring such catas- 
trophes as earthquakes or volcanic 
eruptions, the mountain will then be 
substantially the same. 

T O know about the earth's magnet- 
ism, however, requires continual 
observation. Columbus landed in 
1492 at what is now called Watling’s 
Island. But if he were to make the 
voyage today and follow the same com- 
pass-course it would take him to the 
island of St. Thomas, 660 miles to the 
southeast. In 1699 the great English 
astronomer, Edmund Halley, made one 
of the first ocean magnetic surveys on 
the Paramour Pink. Part of his 
voyage took him from the Cape Verde 
Islands to Rio de Janeiro. If he were 
to follow the same compass course to- 
day he would not get within a thousand 
miles of the same place. 

One does not need to go even as far 
back as Columbus and Halley. In 1911 
the Carnegie herself sailed from the 
Cape of Good Hope to Colombo, on the 
island of Ceylon. Today, the same 
compass-cou^e would bring her to the 
mainland of India, 175 miles to the 
west, completely missing the island. 

The result of this is that ocean- 
surveys must be repeated regularly, 
and it is on this account that the 
Carnegie will retrace much of her 
former routes.. The information thus 
obtained will not only help in theo- 
retical studies of the earth's interior, but 
it will have immediate practical results. 
The two cruises of rhe Carnegie in 
1911 and 1920 in the Indian Ocean 
showed that in the central part the 
compass was changing as rapidly as a 


third of a degree a year. Before the 
first of these voyages, this was not 
known, and so the charts for the region 
were more than five degrees in error. 
Such an error could easily mean hit- 
ting submerged rocks instead of pass- 
ing safely through a channel between 
them. 

“Side by side with the study of the 
earth's magnetism, we are studying the 
electrical field of the earth,'' says Cap- 
tain Ault. “The importance of these 
investigations has increased in recent 
years because of the close relation be- 
tween variations in atmospheric-elec- 
tric and earth-current phenomena and 
variations in magnetic conditions. And 
the newest theories of the nature of 
electricity and the constitution of 
matter, as well as the great advance in 
radio communication, give added 
stimulus to the electrical studies. Be- 
cause of the close connection between 
sunspots and solar activity in general 
with these effects we include the sun 
also, and last year we started to work 
in co-operation with the Mt. Wilson 
Observatory, of the Carnegie Institu- 
tion, in these investigations. 

“The electric elements which we are 
investigating include potential gradi- 
ent, both positive and negative ionic 
content, conductivity and ionic mo- 
bility, penetrating radiation and radio- 
active content of the air. The poten- 
tial, or electric charge, of the air 
increases with height above the earth's 
surface. At a height of a meter, it is 
about 100 volts. This is what we call 
the potential gradient. We measure it 
by raising a metal collector, installed 
at the stem of the boat, for a height 
of one meter, and noting the change In 
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CAPTAIN AULT, IN COMMAND 

He combines a rounded knowledge of 
science with a practical knowledge of naw- 
gation and seamanship, gained by experience 

an electrometer connected to it. There 
are present at all times in the air the 
positively and negatively charged 
particles that we call ions. Ordinarily 
there are about a thousand of each kind 
in a cubic centimeter (about a sixteenth 
of a cubic inch) of air. With our in- 
struments we can count these with fair 
accuracy. 

“Closely connected with the number 
of ions in the air is its electrical con- 
ductivity, that is, its ability to carry a 
current. To measure this we force air 
past a charged conductor at a uni- 
form rate of speed, and measure the 
rate at which it discharges. 

“ ANOTHER thing we want to find 
out concerns the penetrating or 
•cosmic radiation' that Professor Milli- 
kan has been investigating in recent 
years. These rays are coming into the 
earth's atmosphere from outer space 
at all times, and we want to know 
whether or not they are one of the 
causes of the formation of ions in the 
air. We measure this at sea by de- 
termining the rate at which ions form 
in a closed vessel of copper. Then we 
also measure the amount of radioactive 
materials such as radium and thorium 
in the air, for these are another possible 
cause of ionization. 

“On account of the electrical field 
of the earth, positive ions are con- 
tinually traveling towards the earth, 
and negative ions upwards into the air. 
This gives rise to an actual electrical 
current between the air and the earth. 
It is sufficient to neutralize completely 
the charge of the earth itself in a very 
short time if there were nothing to re- 
new it. Just what it is that renews it 
we do not know, although lightning has 
been suggested as a cause. 

“Some of these measurements are 
either tedious, as, for example, those 
of potential gradient. To determine 
f^, observations must be made con* 


tinually for a full 24 hours, with the ap- 
paratus at the stern of the boat. Some- 
times the weather is bad, and so it is 
not at all comfortable, but we relieve 
each other for a few hours at a time. A 
complete run of such observations is 
made only once in two weeks, however. 
On our trip, this will be supplemented 
by a continuously recording elec- 
trometer attached to the top of one 
of the masts, far away from the salt 
spray which so often interrupts our 
other work. 

“T?ROM such observations as these 
Jl we have learned some peculiar 
facts. This potential gradient reaches 
its maximum at the same time in all 
parts of the world. It comes at about 
18 hours, Greenwich Mean Time, 
which is the same as 1:00 p.m., eastern 
standard time. It is at this time that 
the sun is overhead along the meri- 
dian of the north magnetic pole; that 
is, when it is noon to a person at the 
magnetic pole, or directly north or 
south of it. Here again we have evi- 
dence of a connection between the 
electrical and magnetic conditions of 
the earth, a connection which we want 
to understand more fully." 

With the increasing importance of 
radio, and developments that have oc- 
curred even since the last voyage of 
the Carnegie, Captain Ault has planned 
to make observations specifically con- 
cerned with its problems. Also, the 
use of radio will add greatly to the 
comforts of the voyage, for the staff will 
continually be in a position to receive 
word from home, and even to listen to 
American broadcast stations. The 
transmitting equipment will not be 
very powerful, as it will have a range of 
only a few hundred miles. But this 
will permit communication with pass- 
ing ships, and also enable instjructions 
to be radioed ahead when approaching 
a port. Special signals will be sent out 
from various American and other sta- 
tions, so that studies can be made of 
their reception. This will give greater 
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knowledge of the Kennelly-Hetvijride 
layer, the strange conducting blanket 
that surrounds t^e earth and so affects 



Coiotaflir Um Cirnecl* InvittutioA 


DUST DETERMINATION 

The number of dust particles per cubic cen- 

timeier is counted as a daily routine matter 

radio transmission, perhaps even mak- 
ing it possible. 

Although the electrical and magnetic 
observations are more nearly related 
to the original purpose for which 
the Carnegie was intended, they will 
form only a part of the researches 
to be made on this trip. Study 
of the contour of the ocean bottom will 
be made by means of the sonic depth- 
finder. This is the first time that such 
a device has been used on the Carnegie, 
the Navy having loaned the apparatus. 

The principle of the sonic depth- 
finder, which is rapidly replacing the 
old methods of throwing a line over- 
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CAPTAIN AULT TESTING THE DIVING HELMET 

A diving helmet of this simple type enahles marine hinlogists to descend to small depths without 
delay and without the hampering hulk of the professional diver's expensive accoutrements 


board, is that it takes a sound a certain 
time to travel, reach an obstruction and 
return to its starting: place. In a 
mountainous country, one can some- 
times estimate the distance of a cliff 
by measuring the time it takes for an 
echo to return, becaxise the speed of 
sound in air is known. The speed of 
sound in water^ is also known, and, it is 
sent ou,t from the diaphragm of what is 
really a large telephone receiver. It 



Soieno* BwvIm 


AN OBSERVING DOME 

Magnetic declination ohservatinvs arc made 
tn a special glassed dome carried amidships 

travels to the bottom of the ocean, is 
reflected, and then travels back to the 
ship. There it is picked up by micro- 
phones. The difference in time between 
the sound's leaving and return gives 


a measure of the depth of the water. 

To study the composition and tem- 
perature of the water at various depths, 
the ship will heave to every other day, 
and special water-bottles will be 
lowered. Thus samples of the water 
and its contents will be obtained at 
depths down to as far as 20,000 feet. 
To handle these water-bottles a new 
electrically operated winch has been 
installed on the deck, with the drums 
made of bronze, so as not to interfere 
with the magnetic work. A special 
aluminum bronze cable that in addition 
to its non-magnetic properties pos- 


sesses extreme strength as well as 
lightness, has been imported from 
Germany for this use. This winch will 
also be of use to the sailors of the ship 
in handling the sails. 

F or the first time marine biology 
will form an important part of the 
Carnegie* 8 work. Specimens of the tiny 
organisms obtained by the deep sound- 
ings will be studied and in addition a 
pump will continually force water 
through a sieve to collect interesting 
specimens. The biologist of the party, 
if he wishes, will even be able to study 
the marine life at first hand, at least 
in shallow water, for a diving helmet 
capable of use down to 100 feet depth 
is now part of the equipment. 

The last but not the least important 
part of the Carnegie*8 work will be 
the study of ocean weather conditions. 
Admiral Maury, an American naval 
officer, started the study of ocean 
meteorology, and his book, “Physical 
Geography of the Sea,“ is still a classic. 
Captain Ault and his associates intend 
to continue this work with observa- 
tions of the usual kind, as well as of 
variations in solar radiation, the im- 
portance of which in meteorology has 
only in recent years been recognized. 

The staff of the ship includes seven 
scientists and 17 seamen. This is 
larger than before, because of the ad- 
ditional work that is to be undertaken. 
Not until July, 1931, will they again 
sail up the Potomac, if all goes well. 
And with all the preparations that 
have been made, it seems certain that 
all will go well, and that the return will 
mark a great increase in scientific 
knowledge. 




244 


SCIENTIFIC AMERICAN 


iSqpAnnbtfr IFM 



The Economics of 

Dirt Farming 


M odern Efficiency Methods. 

What a vast amount of at- 
tention this subject has had 
' in recent years. It is right 
that it should have. Man began to 
emerge from barbarism when he 
started to find better ways of doing 

things. , , ... 

When modem methods are applied 
to agriculture, problems are met which 
are much more complicated than the 
problems of industry. Just what and 
\yhy these problems are can be under- 
stood by the construction engineer 
or the builder who must work exposed 
to the weather. 

A merican industry has achieved 
k its success by efficiency on these 
points: 

1. Improved machinery. 

2. Maximum power per worker. 

3. Large production per man. 

4. Large volume. 

5. Standardized product. 

The success of these efficiency points 
is more easily attained and can be more 
unlimited in industry than in apiciu- 
ture. For example : consider the bidd- 
ing of a tractor and the use of that 
tractor by a f arm«r. In the building of 


By FRANK BYERS 


Aid For the Farmerl 

J UST as surely as day follows 
night, farm-aid bills frequent- 
ly appear before Congress and 
are discussed pro and con. The 
reports of the progress of these 
bills often are featured m the 
daily press, but the average 
reader knows little of the con- 
ditions which make aid a serious 
economical consideration. 

The author of the article 
which we present on these pages 
is an experienced farm manager, 
and we believe that our readers 
will agree with us that he pre- 
sents the economics of the farm 
in a most comprehensive mn- 
ner, and throws a revealing light 
on the difficulties which beset 
the agriculturlet.— Tie Editor. 


the tractor it hi powible to use a solid 
floor for moil tod machines to stand 
on; a roof to keep out the rain; proper 
light and heat. Let sales create the 
demand and if necessary the tractw 
plant can run 24 hours a day in au 
kinds of weather, and every day in the 

year. ^ 

Take one of these tractors out on the 
farm. It can be run 24 hours a dy, 
but not if it is muddy. A tractor rnignt 


run in considerable mud, but no farmer 
would want to work his soil when wet, 
because a proper seed bed must be pre- 
pared with a dry soil. 

In industry, machines are applied to 
steel, wood, and similar materials, 
which do not materially change their 
physical condition every time it rains. 
Soil is not only composed of the ele- 
ments of plant food, but also is the 
home of a host of living bacteria, 
friends of the farmer. These organisms 
must be treated with respect. They 
must have air to multiply and carry on 
their numerous enterprises. Decom- 
posing organic matter, securing nitro- 
gen tram the air in the case of legumin- 
ous plants, rendering the elements of 
the soil available to the tiny plaJrt 
roots in a soluble form — ^this is 
work ^ the various soil bacteria. To 
cultivate the soil when too wet, means 
the death of these necessary bacterig, 
for unless the soil is worked when dy, 
it packs and bakes into a hard ah^ 
exduding mass. 

T HEREFORI. a farmer coi^d be 
eqidpped wRh the latent and morft 
efficient power machinery, but he 
could not use it until the soU eonditiona 
were right, and U a season should be 
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A SAVER OF MAN POWER 


Thin manure nmeader automatically unloads by horse power, saves the man power formerly 
required for unloading, and distributes the manure evenly over the soil, insuring better crops 


one of continuous rain, he could do 
nothing. While the farmer waited for 
it to quit raining, the manufacturer of 
tractors could be busy every day, 
utilizing his power machinery and 
labor to build more tractors, increasing 
his output per man and decreasing his 
cost per unit. 

This comparison also brings out 
another . point, which is this, that 
economically a farmer gains nothing by 
saving time, if he cannot use that time 
on some productive work. The ele- 
ment of time is very important in some 
farm operations. The planting of corn 
and other crops, the harvesting of 
leguminous hays and grain, all need to 
be rushed to completion to avoid loss, 
and in these operations, modern farm 
machinery has effected its greatest 
economy. 

T he United States Department of 
Agriculture reports that since 
1889, the efficiency of the agricultural 
worker has increased more rapidly than 
the efficiency of the factory worker. 
There are exceptional examples of 
efficiency in industry, where inventions 
and machines have greatly increased 
the output per worker. These out- 
standing successes have been chiefly 
where iron and steel are fabricated. In- 
dustry cannot claim any great ef- 
ficiency in the building trades, for here, 
as in agriculture, machines are diffi- 
cult to apply and much hand labor is 
necessary. In crop production, it is 
difficult to have set rules of procedure. 
Suppose that we are in the midst of our 
first alfalfa hay harvest. Just when is 
alfalfa properly cured and ready to be 
put in the bam? Shall we cut today, 
rake tomorrow and haul in the third 
or fourth day? That will depend upon 
the rankness of growth, the moisture 
in the air and soil, the brightness of the 
sun and the presence of wind. All of 


these things influence rapidity of dry- 
ing, and all of these influences vary in 
degree in June, July, and August, in 
which months our three crops of 
alfalfa are harvested. Alfalfa is cured 
when it is cured, and the farmer knows 
when it is cured by lifting it and by 
feeling and looking at it. 

Farm cost accounting cannot be 
standardized in every case. For 
example, the crediting of manure pro- 
duced by live stock to that live stock 
and the charging of the manure to the 
crop upon which it is applied requires 
the consideration of these questions. 
First, different crops respond to manure 
and are benefited by it in different de- 
grees. Second, the fertilizing value 


of manure is not all taken up by the 
crop the first year, and succeeding 
crops on that land receive some bene- 
fit for several years. Considering these 
points, what value is to be placed on a 
ton of manure and what percent of the 
charge should be against the first 
year’s crop? If manure is applied to 
the land and the crop is a failure, can 
the livestock be given any credit? 

Increased efficiency pays the indi- 
vidual farmer well. The total cost 
of growing an acre of corn remains 
fairly constant regardless of the yield. 
It costs the same to grow an acre of 
poor corn as an acre of good corn. 
Therefore yield per acre is important, 
as an influence over profit and cost 
per bushel. 

T he large tractor plow has been the 
means of reducing labor costs on 
field work. In this implement, one 
man has at his command 20 to 40 
horsepower. The saving in labor that 
can be made by larger plows is shown 
below. 

« 

One Man Using Different Sized Plows 


Number 

of 

Bottoms 

Power 

Used 

Acres 

Plowed 

’ Total 
Cost 

PC“ 

acre 

Labor 

Cost 

per 

acre 

One 

Two horses 


$3.20 

$1.78 

Two 

Five horses 

Five 

2.38 

.80 

Three 

Tractor 

Nine 

1.62 

.44 


In industry there is 4.5 mechanical 
horsepower used per worker, while in 
agriculture, there is about three horse- 
power per worker. However, in the 
use of mechanical horsepower, the 
farmer is at a great disadvantage, for 
the simple reason that during the 



A MODERN POWER PLOWING OUTFIT 

This type of phw wiU work from 10 to IS acres per day, depending on soil conditions, and thus 
do the work of two or three men and from n%ne tots horses, reducing labor costs mcAerxaUy 
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winter months his shop is closed and he 
cannot xise hie power. The result is' 
that the farmer's use of mechanical 
horsepower per average month is very 
low. 

The difficulty of continuous produc- 
tive operatim is a great barrier to 
farm efficien zy. It is hard to keep ma- 
1 chines, horses and tractors busy, for 


when one piece of work is completed, 
another must be started. Growing a 
bushel of corn calls for many different 
operations: plowing, disking, harrow- 
ing, planting, cultivating, harvesting 
with corn binder or corn picker, and 
finally storing or marketing. For each 
of these operations a different machine 
is used, with horses or tractor as the 
power. Most farm machines are used 
only a few days each year and since 
one of the rules of shop practice is 
“more hours used means ^eater 
efficiency" a difficult problem is ever 
present. The efficiency and durability 
of the tractor is nearing perfection. 
On field work it is greatly reducing 
labor costs, but for drawing loads, 
its usefulness is limited by mud and 
rough frozen ground, and also by 
available farm work of this kind to 
be done, 

S OME of the ways in which agricul- 
tural machines differ from indus- 
trial machines in actual operation are 
listed as follows: 

INDUSTRIAL MACHINES 

1. Stationary. 

2. Under Cover. 

3. On Solid Foundation. 

4. Material Uniform. 

5. Conditions Uniform. 

6. Maximum Hours Used. 

7. Area Limited, 

8. Supervison Easy. 

9. Piece Work Powble. 


AGRICULTURAL MACHINES 

1. Movable. 

2. Exposed to Weather, 

8. Insecure Footing, 

4. Material Irregular. 

6. Conditions Varied. 

6. Minimum Hours Used. 

7. Area Extensive. 

8. Supervision Difficult. 

9. Piece Work Impossible. 


Farm cost studies show that as a rule 
production is more economical on 
large farms than small. However, 
there is a limit to how large the farm 
can be. The farming of very large 
farms as a unit has been only partially 
successful, especially in the middle 
west. There nave been some very 
successful large wheat farms in the 
northwest, but since the one-crop farm 
is economically and scientifically un- 
sound, these successes must be rather 
temporary, 

L arge, level fields are best adapted 
^ to large power machines. It is not 
always possible to find hundreds or 
thousands of acres that are level and 
unbroken by hills and swamps. If the 
large power unit can start out in the 
morning and run all day it accom- 
plishes much, but if the work is to be 
done in a distant field, then much time 
is lost going there and b^ick. 

If the large farm is divided into 
smaller units then we are back to the 
small farm again, but with some added 
efficiency through better manageihent. 

Farm tractors and machinery travel 
very slowly, although in recent years 
implement manufacturers have greatly 
increased the speed of tractors moving 
idle. Small fields require much turn- 
ing, and turns must be made with the 
machine idle. 

It would be pbssible to farm ef- 
ficiently a very large level acreagCy 


considering only the preparation and 
planting of crops. The growing of 
large and profitable crops, however, 
brings us into the questions of soil 
fertility and crop rotation. The soil 
is not an inexhaustible bank from 
which yearly supplies of plant food 
may be drawn, without an accounting 
sooner or later, and it is usually sooner. 
At an Illinois station, which has the 
oldest experimental plots in the United 
States, where corn has been grown 
continuously for 50 years on the same 
ground without soil treatment, the 
yield is less than 25 bushels per acre, 
while com grown with soil treatment 
in a rotation of corn, oats, and legumes 
has yielded 70 bushels per acre. 

A three or four-year rotation has 
some advantage in that it distributes 
the labor over the season. It also re- 
quires that the acreage be divided into 
the three or more parts according to 
the rotation. To divide the land into 
smaller parts, each with its different 
crop, requiring to considerable extent 
different methods and machines, is 
contrary to modern factory procedure, 
which aims to combine and unify, 
rather than to divide and vary, 

T he application of manure, while 
not absolutely necessary, is highly 
desirable, and this requires the keeping 
of livestock which has its complications 
in labor, buildings, reproduction, and 
last, but most important, market sell- 
ing price. It is very easy to feed all 
the crops from a farm into livestock and 
lose any profit that might have been 
secured by selling the crops. This, of 
course, depends upon the relative 
market value of crops and livestock 
and also upon the farmer's cost of 
growing those crops, but it is impossi- 
ble for even efficient crop production 
to cover up the loss sustained by a low 
price for the final livestock product. 
Industry figures its costs and decides 
what the selling price of the finished 
product should be. The farmer can 
figure his costs of production, but he 
cannot establish his selling price. The 
selling price of most farm products is 
named by the buyer. 

"The eye of the master fatteneth his 
cattle," is just as true now as it was 
when written, and in milk production, 
beef production, and all other live- 
stock enterprises, there is an element 
of love of work which is essential to 
success. To carry out the latest and 
best methods of feeding and care may 
not be enough. Every employer 
knows that personal interest cannot 
always be bought. In reprodueti<m 
and inheritance we have elements of 
chance and variation, which are absent 
from industry. 

It would be possible to opetute 
efficiently a large grain farm of a 
thousand acres or more without the use 
of livestock. Such a farm should be all 
level land to provide laq;e fieldg for ^ 



A COMBINED CUTTING AND THRESHING MACHINE 

Thin machine will cut and thresh from 20 to 60 acres of grain a day, depending on size. Two 
men can operate it, and U is said to be the greatest labor saving maehtiM yet given to agriculture, 
Twerdy men are needed to operate a machine which accomplishes threshing only 
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operation of large power units. The 
fertility of this farm could be main- 
tained by plowing under legumes, and 
applying the proper fertilizer. The 
individual small farmer cannot afford 
to own some of the large labor-saving 
machines, because he cannot use them 
enough, but the large farm could afford 
to own them. 

The lan^e grain farm presents diffi- 
culties, viz: — continuous use of labor, 
efficient labor, maintenance of fer- 
tility, and advantageous marketing, 
but it does offer great opportunity for 
the efficient use of labor-saving ma- 
chines. 

The manufacturer given his efficient 
machine can turn out a perfect product. 
To increase the volume of his product, 
he needs only to operate more of his 
efficient machines. How different it is 
in agriculture. 

Consider the humble cow; without 
her milk, your children and mine would 
be small, just as are the Japanese. The 
dairyman may have one cow in his 
herd that is a very efficient and profit- 
able milk-producing machine. Ac- 
cording to the laws of heredity, the 
heifer calf from this cow should grow 
to be an efficient milk producer, as 
was her mother. But alas, this proves 
true only about 50 percent of the time. 
This calf when mature, may not give 
enough milk to pay for the feed alone. 

T he breeder can influence and aim 
toward perfection, but the blood of 
every individual carries the character- 
istics of a thousand ancestors good and 
bad, which may crop up in offspring. 

Since milk production is built on 
maternity, a 100 percent crop of bull 
calves is a fly in the ointment. It 
takes from two to two and a half years 
for our promising heifer calf to grow 
into maturity and start producing milk 
and until then, the value of this animal 
is an unknown quantity, so far as 
economical milk production is con- 
cerned. The cow does not give milk 
until she has a calf, as most readers 
know on second thought. 

Where in industry is the machine, 
the economic value of which is not 
proved until two years after the ma- 
chine is created? There^are none out- 
side the experimental rooms, or should 
not be. The cow which proves to be 
unprofitable as a producer of milk, is 
sold for beef, and returns about one 
third the cost of raising; the balance 
is a loss. 

The milking machine is being per- 
fected. It has been on the way for 
some 20 years. Why has it taken this 
long? Simply because in the milking 
machine, we have the application of a 
machine to a live animal. What ma- 
chine in industry requires the co- 
operation of a dumb animal for success- 
ful operation? A cow is not a cow 
when a milking machine is put on her. 
Cows are just as different in disposition 


as humans, and one bossy will give 
down her milk freely to the machine, 
while her stall mate may refuse to let 
down a drop. However, the milking 
machine is making progress as a labor 
saver. On one farm managed by the 
writer, the hours spent daily on the 
dairy herd was reduced by four with 
the installation of a milking machine. 

L arge volume, which is an ef- 
^ ficiency fantor in industry, meets 
with a stumbling block in nearly all 
livestock enterprises in various dis- 
eases, which seem to cause greater 
losses in large herds than where only a 
few animals are kept. The crowding 
of livestock encourages the spread of 
disease. Where large numbers of 
livestock are desired it is advisable to 
divide into small units. Hogs and 
poultry become diseased in old yards, 
and it is necessary to move to fresh 
clean ground. 

In industry, quantity production is 
the method by which raw materials 
can be transformed into salable goods 
in the least possible time. The shorter 
the time, the lower the costs. Continu- 
ous operation and movement makes 
this possible. But in agriculture, the 
transformation of plant food into 
finished crops is a process requiring 
months of time and in most cases there 
is but one turnover in 12 months. In 
pork production, there can be two 
crops of finished pigs per year, and in 


The one-horse hillside farm, which 
will probably always be with us as a 
losing business enterprise, is largely 
responsible for the disastrous surplus. 
These small infertile tracts are not 
adaptable to power or large scale pro- 
duction, yet upon them some farmer 
is content to scratch out a meager 
existence. To this class could be added 
some ill-advised swamp reclamation 
projects and millions of acres that 
would be more profitable if timber were 
grown on them. 

F arming is a business in which 
the many problems must fall upon 
the shoulders of one man. The farmer 
must have knowledge of crop produc- 
tion, livestock, buying, selling, and all 
their related sciences. He must be his 
own carpenter, machinist, gas engine 
expert, plumber, electrician and book- 
keeper. Specialization, which has been 
such an aid to industrial efficiency, is 
difficult to accomplish on the farm. 

The farmer can improve himself, 
his farm ‘and his financial condition 
by the study and application of the 
following subjects; 

1. Farm Cost Accounting. 

2. Soil Fertility. 

3. Soil Drainage. 

4. Improved Seeds. 

5. Improved Live Stock. 

6. Better Marketing. 

7. Sanitation. 



CUTTING AND BINDING CORN 

The corn hinder aUe, elevates the corn to the wagon, and hinds it 


beef production, one in 12 to 24 months. 

That increased efficiency will pay 
the individual farmer well is very evi- 
dent from the results obtained in farm 
cost accounting work, carried on by the 
Agricultural Experiment Stations. That 
a general increase in efficiency on all 
the farms of the country would result 
in a greater surplus and call for im- 
provement in merchandising methods 
is also true. 


8. Scientific Feeding. 

9. Labor Saving Machinery. 

10. Better Homes. 

That the farmer can and will become 
more efficient, there is no doubt, 
but until a way is found to control the 
weather, the farmer will always tako 
that risk in his work. Improved 
machines and methods will accomplish 
wonders in future years. 



The Caisson Slipped 

Righting a Bridge Pillar Foundation Is One of the Hardest 
Tasks Engineers Ever Attempted— and Accomplished 

By LLOYD LLEWELLYN 


I MAGINE a building 60 feet wide, 
136 feet deep, and eight stpries 
high. Conceive of this building not 
as composed of a lot of rooms but 
as a solid block of concrete weighing 
about 16,000 tons. Picture it sunk 
deep in mud and tipping over at an 
angle of 46 degrees. Now, to make it 
still more complicated, suppose that 
the whole building, except one tiny 
corner of the roof, is submerged under 
a deep, fast-moving river. 

Imagine that i't is your task to pull 
that ponderous structure, having an 
under-water weight of 12,000 tons, 
back to the perpendicular. 

Such is the job in the Hudson River 
at Poughkeepsie upon which engineers 
have been working since July, 1927. 
It constitutes one of the most difficult 
feats of corrective work known to the 
history of engineering. Compared to 
it, righting the Tower of Pisa would 
seem like child’s play, for all of the work 
in the Hudson must be done by divers, 
much of the time in water so muddy 
that they cannot see what they are 
doing but must feel their way. 

At Poughkeepsie, just south of the 
famous structure which is said to be the 
second highest railroad bridge in the 
world, the State of New York is pre- 
paring to throw across the river a 


mighty span over which vehicles and 
pedestrians may travel from one shore 
to the other. When completed it will 
be known as the Mid-Hudson Bridge. 
The original estimated cost of the com- 
pleted structure was 5,500,000 dollars, 
a cost which probably will be exceeded 
by several hundred thousand dollars. 
Originally it was intended that the 
bridge would be open for traffic by 
January 1, 1929, a date which already 
has been postponed a year. 

T he engineers in charge of this 
work are Modjeski and Moran, 
reporting to Colonel Frederick S. 
Greene, Superintendent of Public 
Works for the State of New York, 
with Clarence W. Hanson in direct 
charge on the job for Modjeski and 
Moran. Mr. James M. Bixby, Di- 
vision Engineer, and L. S. Hurlburd 
represent Colonel Greene on the work. 
The contractor is the Blakeslee Rollins 
Corporation of Boston, Massachusetts, 
and is represented by J. W. RolHns, 
vice president# snd Ray J. Reigeltith# 
while Walter G. Cheever is the super- 
intendent in direct charge on the work. 
Nearly half of Cheever’s 86 years have 
been spent with this one company 
doing ensdneering jobs which would 
have made Cheops or Hiram Abif gasp 


with incredulity at their difficulty. 

Nothing is more important in a 
suspension bridge than the pillars 
whose bases rest far below the bed of 
the river and from whose tops, tower- 
ing high in the air, are swung the steel 
cables from which the causeway is 

hung. . 

Work on the two caissons began 
April 1, 1927, and for some time pro- 
ceeded uneventfully. Each of these 
caissons was a huge steel shell 186 
feet long and 60 feet wide, with the 
ends rounded, making it a sort of huge 
steel scow. Technically each huge 
steel rim was called a cutting edge. 
Concrete walls divided it into cells or 
sections, 4 iach one of which had a false 
bottom so that the entire steel shell 
formed a wall or hull which was towed 
easily from the yards at Staten IslnKd, 
where it was made, up the river to 
Poughkeepsie. 

At Poughkeepsie concrete was poiured 
into each of the 26 pockets in each 
caisson until it was almost heavy 
enough for sinking into position; then 
it was towed to its proper place in the 
river and anchored broadside .fjo ^the 
shore. More concrete was poured into 
each of the sections, the added wel^t 
causing tihe caisson to sink. Woodoi 
forms were built t«) bn top of fto 
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caisson to a height of about 20 feet. 
More concrete was poured in, the 
caisson sinking deeper and deeper 
down through the bottom of the river, 
so that eventually it would rest on 
hardpan or rock. 

The river bottom is uneven. Little 
difficulty was presented in the sinking 
of the western caisson where the water 
is 60 feet deep, with a layer of sand 
and mud about 35 feet below that and 
hard rock below the mud. All the 
work on this structure was completed 
by the middle of May, 1928; although 
according to the schedule, it was to 
be the later of the two to reach com- 
pletion, 

T he eastern caisson presented a 
more difficult task. Below the 
river bottom was a thick strata of 
treacherous, rubbery clay of uneven 
thickness with a rock bed 60 feet deeper 
than the bed nearer the wester shore. 
Work on the easternmost caisson had 
proceeded without mishap until the 
concrete structure had penetrated to 
a depth of about 70 feet below the sur- 
face of the river— 10 feet into the mud. 

Suddenly, on July 27, 1927, the huge 
caisson slipped. The eastern edge of 
its bottom sank quickly through the 
mud, tilting the whole structure 
sharply to the east, and coming to rest 
only when it had careened to an angle 
of 46 degrees from the perpendicular. 
Here was real trouble. Approxi- 


stances, the only thing to do was to 
bring the sunken, tilted caisson back 
to the perpendicular. A task of that 
nature, of such size and presenting 
such handicaps, probably never had 
been attempted. There were no prece- 
dents by which to be guided. 

The first thing attempted was the 
tying of four pontoons to the sub- 
merged eastern edge of the top of the 
sunken structure. Their total lifting 



THE TILTED CAISSON 

After the slip. The steel superstructure for 
purpose of pouring concrete was still in place 


ing it back to position could proceed. 
To compact the mud, 6000 cubic yards 
of crushed stone and gravel were 
dumped on the river bottom adjacent 
to the east side of the caisson. Some 
attempt was made to compact this 
gravel by ramming it with a pneu- 
matically driven hammer. It had little 
more solidifying effect than would the 
pushing of a toothpick into a pile of 
sand. 

Next, huge wooden cribs, each filled 
with 200 tons of crushed stone, were 
hung from the top corner jutting out 
of the water, the cribs themselves be- 
ing at a point sufficiently far down to 
be below the center of^gravity of the 
caisson. The purpose of this was to 
exercise a push against the caisson's 
western side. Then a start was made 
to build covers on four of the east 
pockets so that the air therein could 
be removed. After several weeks of 
preparation, this plan was abandoned. 
The next step was to build a coffer- 
dam with the idea of pumping the 
water out of the caisson, but this idea 
was abandoned before the cofferdam 
was completed. 

N one of these efforts, however, 
showed any reaction whatever. 
Late in December ice in the river seri- 
ously handicapped the work and no 
real progress was to be expected until 
weather conditions became more favor- 
able. It was not until March 16 that 



This snapshot was taken the day before the acHdeni. The height 
above the water is indicated by the bargee smokestack i?i the foreground 





WHEN HOPE WAS LOWEST 

With so little above the water and so much in the mud below the river 
bottomf prospects of righting the careened structure seemed almost nil 


mately 250,000 dollars had been spent 
on this caisson and it had slid danger- 
ously, almost hopelessly, from its 
proper position. It was too big to be 
destroyed and replaced by another, 
because it was in the spot where any 
new caisson would have to be sunk, 
and the enormous task of destroying 
the present unfinished caisson would so 
wreck the river bed that no other pier 
could be erected on the immediate 
spot. And no other spot would do, 
because not only was the western 
pier nearing completion but the abut- 
ments on shore to which the cables 
were to be anchored had been finished 
months before. Under the circum- 


force of 400 tons had no more apparent 
effect than the Sipping of the fin of the 
tiniest minnow which swam around the 
mountain of concrete and steel that 
had invaded his home. 

F EARjS were entertained that the 
sucking effect of the mud would 
seriously interfere with the work of 
correction, and to disintegrate it 100 
sticks of dynamite were planted in the 
river bed. When they exploded the 
only appreciable ^effect was to break 
the fastening^ of the pdntoons. 

Would the caisson settle still more? 
This was something that must be 
taken care of before the work of bring- 


the ice finally went out and work 
was resumed, 

A deep trench was then dug out on 
the west side of the caisson. Then 
divers began jetting. In this operation 
a jet of water under high pressure is 
played against the mud to wash it 
away. Two jets were used, operated 
by electrical pumps, each of them 
having 150 pounds pressure at the 
pump, which meant about 125 pounds 
pressure at the nozzle. One delivered 
1250 gallons per minute and the other 
2500 gallons per minute. In this way, 
mud in the center pockets was washed 
out and deposited in the trench. 

Next drag buckets dragged the mud 
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SLOWLY THE CAISSON MOVES 

Surrounded by floats and booms with weights in suspension exercising constant strains^ the 
big caisson began to move after ten months' effort, at first only two inches a day being recorded 


from the bottom of all the pockets on 
the northwest, west, and southwest 
sides of the caisson. 

During the autumn, before ice 
formed in the river, six cribs, each of 
them holding 200 tons, had been sunk 
in the river and hitches made with 
blocks and falls over gallows frames set 
up on railroad car floats. These 
weights, in constant suspension, were 
for the purpose of exercising a con- 
stant strain against the settling of the 
caiss'jn. 

T en 70-foot booms of 18 by 18- 
inch timber were placed at right 
angles to the upper side of the caisson 
and from each of these booms a 50- 
ton weight was hung. 

With all these contrivances calcu- 
lated to let the force of gravity pull 
the structure back into position, addi- 
tional efforts were necessary to move 
some of the structure in the mud and 
some of the weight in the form of 
concrete itself. Immense drag-line 
buckets were carried down, each of 
them looking like some giant horse- 


shoe crab, to pull out the mud and 
rubble which collected in the pockets. 
Excavations were made in the con- 
crete to dig out the mud from under 
the upper corner of the bottom. 

Early in May, the structure began 
to move, the first perceptible move- 
ment being on May 7. For some time, 
although the force was working 24 
hours a day, a movement of only about 
two inches a day was made. This 
progress, however, was satisfactory. 
More and more the structure was 
pulled up towards the perpendicular 
and, as time went on, progress was 
faster. By July 10th the caisson had 
been pulled back a total distance of 
about 30 feet. The structure was now 
at point were the top comer had 
passed the center of gravity and 
gravity was working with the en- 
gineers instead of against them. From 
then on progress was comparatively 
rapid, sometimes a movement of as 
much as two feet in 24 hours being 
effected. Steadily, surely, the giant 
caisson was pulled back towards the 
perpendicular so that once again the 


coneiete might bn poured in and 
cutting edges once more beri^ 
ing straight down through the liyir 
bottom to bed-rock as the work on tlbe 
bridge proceeded. 

The progress of the work has been 
measured by triangulation. A rock 
about 100 feet high is on the eastern 
shore of the river nearly opposite tUe 
caisson. On top of this a man was 
posted with a surveyor's transit. He 
trained his instrument on a fixed point 
on the shore and on another fixed 
point on the small edge of the caisson 
visible above the water. 

T he slightest variation in the angle 
of the two lines gave him the data 
he needed for registering any move- 
ment, even to the fraction of an inch. 
Beside him stood a large wooden board 
with the face of a clock painted on it. 
The circumference measured 12 feet. 
One of the two moving hands, painted 
black, recorded progress in feet. This 
corresponded to the hour hand of the 
clock. The other hand, painted red, 
corresponding to the minute hand, 
recorded inches. As progress was 
noted, the watcher moved the hands 
of the clock forward to inform the 
workers out in the river of the progress 
they had made. 

Months had been lost by the 
catastrophe. Two hundred thousand 
dollars had been spent in setting the 
concrete pile aright again. The public 
would have to use ferry-boats for a 
year longer than had originally been 
expected, instead of motoring rapidly 
across the broad Hudson by January 1, 
1929. But the engineers rejoiced. 
They saw themselves accomplishing 
successfully one of the most difficult 
feats of corrective engineering ever 
attempted in the age-long effort of 
man to conquer Nature. 






Too often apple corers are made of 
cheap metal and the cutter is curved 
so that it does not withdraw the core. 
This new corer from England is of 
finely tempered steel and has a cir- 
cular cutting edge that brings out 
the core when cut. — Lewis and Con- 
ger, Jf6th St, at Sixth Ave., New York 







This simple device eliminates much 
of the tedium of the kitchen and 
does a better job of beating eggs, 
cream » et cetera, than the ordinary 
hand beater. When connected to a 
faucet, and the water turned on, the 
beater does all the work in a few 
minutes. A distinctive feature of 
this new water power beater is that 
the water turbine housing is small, and 
a large cooking vessel may easily be 
placed underneath. Lewis and Con- 
ger, J^Bih Street at Sixth Ave., New York 


BREAD SAW 

Many bread knives are made with saw teeth and most of them 
are efficient enough for cutting ordinary bread, but this new 
one is in all reality a saw. It is almost exactly the same as the 
hack saw commonly used in machine operations, but the 
frame is much nearer the blade and is thinned into a wedge so 
that it will “follow through.'* It is especially adapted to the 
job of cutting fresh, soft bread and is said to work more 
rapidly and do a better job than most bread knives now on the 
market. — Lewis and Conger ^ ^6ih St. at Sixth Ave., New York 




SCISSORS 
< SHARPENER 

The average sharpener 
for scissors is quickly 
dulled past satisfactory 
use or perhaps it is too 
small for safety. This 
new one imported from 
England is made of fine 
steel and has a handle 
large enough to eliminate 
the danger of cutting 
the hands when the de- 
vice is being used. — 
Lewis and Conger, J^€tk SU 
ai Sixtii Ave,, New York 


A CLOSET ASSORTMENT 

A selection of hangers and racks 
which costs but 80 cents. At the top 
is a clothes hanger, the shoulder arms 
of which fold down against the 
trouser rod; at the left below is a 
hanger that folds compactly for 
carrying in the envelope; in center 
is a shoe rack made of nickel-plated 
steel tipped with a wooden toe and 
so bent that when screwed to the 
wall, the toes hold shoes as shown; 
and at the right is a loop upon which 
hangers may be hung. Below is a 
metal strip which holds shoes by 
the heel, and at the bottom is a 
loop for attaching under a closet 
shelf. — F. W, Woolworth Company, 
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TENNIS BALL RE-NAPPER 

Tennis balls that have been used 
until the nap is worn so that they 
“sail/* out of control, may be quickly 
re-napped and whitened with this 
machine. They are then as good 
new unless already ‘‘dead”. — Tennis 
BaU Renapping Machine Company , 
52 California Street, San Francisco 


A NECKWEAR PRESSER 

A new press to take the wrinkles out 
of neckties. Ties are inserted b^ 
tween the covers of the book in 
which there is a heating element; 
they are then dampened, the covers 
are closed and clamped tightly, and 
the cord attached to a light socket. 
After the current has been turned on 
for about five minutes, 
the tie is removed. The 
device presses the lining 
as well as the surface. 

— Hare Mfg, Co, 

€00 S. Delaware 



Inventions 

New and Interesting 












PORTABLE MOTOR-DRIVEN AIR PUMP 

This complete unit, weighing only 40 pounds and easily moved from place to 
place by hand, has a displacement of one and one half cubic feet per minute and 
will deliver compressed air at pressures up to 76 pounds. Attached to any 
electric light socket or base plug, it can be used to pump tires, blow out gas 
lines, for spray-painting, et cetera. — Demco, Inc., 106 S. Calvert St., BaUimore 



< BOOK LIGHT 

Many people find a bed 
damp light inconvenient 
and unsatisfactory. This 
new light is unique in that 
it damps directly to the 
book and gives a satisfac- 
tory light on the printed 
page for the person who 
likes to read in bed or some 
out of the way corner. 
It can be connected to any 
standard light socket, and 
is said to give just the 
right intensity of light. — 
Mdodelite Corporation, 132 
Nassau Street, New York 




UNIQUE *«SGYTHE” > 

The device Illustrated is but 
one of several models of a 
scythe built somewhat on 
the principle of the golf 
club. The person using it 
Hr stands erect and, with a 

y light swinging motion can 

chop weeds with little effort. 
It is light and serviceable, 
and the cutting blade is 
double-edged so that it will cut with cither a 
forward or backward stroke. Other models 
(not shown) have only one leg which teljrminates 
in a bent, double-edged cutting blade.— Ti^ 
VUlage Blacksmith Folks, Wateriewn, Wisconsin 




PLIER WRENCH 

Made of high quality steel, forged and specially 
treated, this new plier wrench is equipped with 
jaws that are made to fit hexagonal nuts in a 
large range of sizes. It may also be used on 
square nuts and on pipe. It has good leverage 
and will grip the job without chewing off the 
corners. For quick work, it takes the place of a 
ratchet wrench. It is readily adaptable to all 
sorts of rapid work, especially that of battery 
men. — Bear Mfg, Company, Rock Island, Ills, 



COLLAPSIBLE MITER BOX 

For the workman who must follow his job from place to 
place, this new miter box fills a long felt need. It folds 
compactly so that it may be packed away among other 
tools without taking too much space. On the job, it is 
adjustable by means of the wing nuts and the screws 
illustrated here. — GoodeU Pratt Company, Greenfield, Moss. 
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A WOOD-WORKING MACHINE 

This machine is a composite of wood 
working units, all cleverly arranged on 
a circular steel table to conserve space. 
This photograph was taken from 
above to show, from upper right in a 
clockwise direction, the band saw, the 
jointer, the rip saw, the sander, and 
the lathe. One centrally located 
electric motor, which can be con 
nected to an electric socket, drives 
any one of the units by means of a 
multiple fingered machine clutch.— 
Utility Machine Co,, Cleveland, Ohio 

WOOD CARRIER 

It's a simple matter to carry a heavy 
load of wood to one’s fireplace with 
this flexible, light-weight leather car 
rier. It is made of well-tanned 
cowhide attractively studded 
with copper rivets. — Home 
and Campcraft Co,, Plimpton 
Building, Hartford, Connecticut 










ASSORTMENTS OF TOYS FOR CHILDREN WHILE TRAVELING ' 

At tba l«rt b ritovn an assortment of toys selected for the UUle space. At the right Is shown a group suitable for 
chfld of four to six years of age. They are suitable for a the child of six to eight years of age, and adapted to 
railroad jounMF since is m^oss and requires use on board ship.— K. H.Maey Company, New York 
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All Welded Gas Holder 

T here has just been completed at 
Albion, Michigan, the largest all elec- 
tric-arc-welded low-pressure gas holder ever 
built. The construction and design are 
both the work of the Western Gas Construc- 
tion Company of Fort Wayne, Indiana. 
The holder with all lifts elevat^ to their 


bers in the shop for fitting-up bolts. The 
plates are, of course, rolled to the proper 
radii in the shops. On this job the plates 
were assembled in position with bolts, 
and tack welded, with the exception of the 
cups and grips, which were fabricated in the 
shops, assembled in sections on the ground, 
ahd welded in place. 

On this gas holder four tons of welding 
rod were used. If a holder of the, same size 
were made of riveted construction seven 
and one half tons of rivets would be neces- 
sary. Four welders manufactured by 
The Lincoln Electric Company, Cleveland, 
Ohio, placed 21,414 lineal feet of welding. 
The entire job was carried through almost 
without a hitch and with much less diffi- 
culty than would naturally be expected 
with a new structural process. 


This huge gas holder with a ca- 
pacity of 300,000 cubic feet of gas, 
is the largest ever built entirely 
by an electric arc welding process 


maximum height stands 113 feet seven 
inches above the foundation. It has a 
diameter of 74 feet and weighs 516,385 
pounds plus the weight of the welding rod 
that was used. The gas holder has a 
capacity of 300,000 cubic feet of gas at a 
water pressure, when full, of 12 inches. 

Building a gas holder by electric arc 
welding has inherent practical advantages 
that recommend it strongly. It simplifies 
construction and reduces fabricating cost. 
When a gas holder is made of riveted 
plates it is necessary to employ the tank 
shop to lay out and punch all the members. 
When electric arc welding is used it is only 
necessary to lay out and punch the mem- 


Radium Raya Test Flaws in Castings 

T TSING radium rays so penetrating that 
they can go through pieces of 15- 
inch metal to test for hidden flaws in 
large castings, is one of the latest accom- 
plishments of the Russian State Radium 
Institute, Leningrad. 

These “gamma rays,“ as they are called, 
are similar to X rays, but are of much 
shorter wavelength. They are more pene- 
trating and can pass through pieces of 
metal too thick to be examined with the 
X rays. Examination by radium is said 
also to be cheaper than with X rays, be- 
cause the same radium can be used over 
and over for an indefinite time. 

Large and expensive photographic plates 
are not required, since the rays, after pass- 
ing through the object, act upon a special, 
sensitive electroscope. The test record is 
preserved for future reference in the 
form of a simple diagram automatically 
traced. Another advantage is that gamma 
rays speed up the inspection — it may be cut 
down to a couple of minutes for a large 
casting — while X rays require a very long 
exposure, often of several hours, when 
metal is more than two or three inches thick. 

The apparatus, as developed by the 
Russian scientists, is very simply con- 
structed. A tiny glass capsule with a 


radium preparation is inserted into a deep 
hole bored in a large lead ingot. This 
ingot stops all rays, except a narrow strong 
beam that goes along the bore. This beam 
pierces the casting and encounters two 
filaments charged with electricity and en- 
closed within a copper cage. There is an 
air space between the filaments and the 
cage which acts normally as a perfect insu- 
lator, allowing no electric current to pass 
through it. But as soon as gamma rays 
have a chance to get in the cage they 
ionize the air and turn it into a conductor. 

Electricity from a battery flows from the 
filaments to the copper cage and from it 
passes through a galvanometer and back to 
the battery. 

As the intensity of the rays changes with 
the thickness of metal pierced by them, the 
rate of ionization varies accordingly. There- 
fore the flow of electric current exactly 
mirrors the shape of the object under test. 
Any deviation at once shows that some im- 
perfection is present . — Science Service^ 


First German Pulverized Fud 
Locomotive 

PREVIOUS endeavors to design pul- 
verized coal locomotives have met with 
considerable difficulties, owing to the 
limited amount of space available. How- 
ever, a new engine developed by the AEG 
Company, of Berlin, has given excellent 
results in actual operation, particularly in 
connection with pulverized lignite. 

Preliminary tc^ had made possible the 
raising of locomotive boiler efficiency from 
52 percent with normal firing to 67.5 
percent with pulverized fuel, and with an 
hourly load on the heating surface of 70 
kilograms per square meter of surface. 
Difficulties associated with combustion and 
the production of slag were overcome by the 
use of convenient nozzles for breaking up 
the pulverized fuel. 

Outwardly, the new locomotive does not 
present any distinctive features, except for 
the peculiar design of the tender, which is 
entirely enclosed and, in the place of a 
coal bunker, comprises a horizontal cylin^ 
drical tank measuring about six feet, six 
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inches in diameter by about 18 feet in 
length. It has a capacity of about 428.8 
cubic feet, sufficient for accommodating six 
tons of lignite. 

The two conveying screws supplying the 
pulverized coal to the locomotive nozzles 
are capable of dealing with a maximum of 
4630 pounds per hour at a maximum rate of 
140 revolutions per minute, the amount of 
fuel actually supplied being controlled by 
the numbet of revolutions made by these 
screws. 

Primary air is supplied by a blower 
driven by a simple steam turbine and paddle 
wheel, its maximum output being seven 
horsepower. A small steam engine is used 
to drive the slowly-rotating conveying 
screws. A small auxiliary burner at the 
rear wall of the ash pan serves as an igniter 
while the locomotive is stationary or when 
coasting, and is intended to make up for 
the radiation losses of the boiler and for 
supplying steam for the air pump. The 
tender loaded with pulverized coal weighs 
about 3.8 tons more than a standard 
locomotive tender of the same class. 

The air-pulverized coal mi ture blown 
into the firebox comprises only a part of 
the air required for combustion in the form 
of primary air, the balance, or secondary 
air, being drawn in automatically, as in an 
ordinary steam locomotive, by the stack 
draught. The mixture is blown into two 
long nozzles facing one another below the 
firebox. There it is dissipated into a large 
number of narrow streams or bands. These 
are formed at an angle of 90 degrees, so as 
to strike one another in the center of the 
firebox, where a violent vortex is produced. 

The rising pulverized-fuel flames strike 
the strongly preheated secondary air be- 
low the brick arch. The heated gases are 
deflected upwards at the end of the long 
arch at a very high speed, thus causing the 
slag particles to be granulated on the upper 
surface of the firebox, so that no slag 
clings to the tube orifices. 

After a few trials running idle, the two 
pulverized-fuel locomotives so far con- 
structed were put to work hauling freight 
trains on the usual schedules on one of the 
sections of .the main lines. During the 
trial runs it sometimes happened that pul- 
verized lignite and ordinary pit coal were 
stored above one another in the tender. 
This never gave rise to any inconvenience, 
although a change over from one fuel to 
the other was effected during a journey. 


The main advantages of the new system 
are that the fuel cost is reduced by the 
possibility of using lower grade fuel, 
particularly peat or lignite, and by the ease 
with which a change-over may be made 
from one kind of fuel to the other. The 
time required for cleaning the firebox is 
reduced to a minimum, and there are no 
fuel losses in discharging the slag. Thus 
the duration of a continuous run is limited 
only by the capacity of the coal bunker. 


Smoke emission is reduced to a minimum, 
and spark throwing is practically, if not 
entirely eliminated. Greater cleanliness is 
secured for the driver and fireman, and the 
call upon the fireman's physical exertions is 
lowered considerably . — Written especially 
for Scientific American by Dr, Alfred 
Gradenwiiz, 


Out-of-Door Television — The 
Latest Advance 

O RINGING television out of doors is the 
^ feat most recently performed by the 
scientist-inventors. Dr. Herbert E. Ives and 
Dr. Frank Gray of the Bell Telephone 
Laboratories in New York. Their apparatus 
will now enable one to follow the motions 
of a prize fighter, the activity of an athletic 
contest, or the gestures of a presidential 
candidate at the same time that his voice is 
heard over the radio. Heretofore the view 
has been limited to that of a face or moving 
hand held close to the transmitting ap- 
paratus and “scanned" by means of a 
rapidly moving pencil of light. 

The new modification of the Ives tele- 
vision system was recently seen by a 
representative of the Scientific American, 
who sat in a darkened room on the seventh 


floor of the Beil Telephone Laboratories in 
New York and through the medium of a 
telephone commanded the activities of 
two men who stood before the transmitting 
apparatus several stories above on the 
roof, and whose images were clearly 
visible on the screen before him. The 
demonstration left the impression that the 
long-sought transmission of public events 
into the home was measurably nearer. 

The reader is doubtless familiar with the 


Ives system of television, as it has been 
widely described before. It will be recalled 
that the object to be transmitted was 
placed immediately in front of a revolving 
disk of metal having a single spiral of small 
holes drilled around its outer edge. Through 
these holes shone a powerful beam from 
an arc light. The method of scanning the 
object was most clearly demonstrable by 
first stopping the motor which caused the 
disk to revolve. When this was done a 
single spot of light, and only one, was seen 
to be reaching the object. By slowly turn- 
ing the disk over by hand this spot was 
made to traverse the object from side to 
side, but just as it passed off from the ob- 
ject at the left a new spot was seen to 
follow it on at the right. This new spot of 
light, however, was slightly lower, for the 
pencil of light passed through a hole 
slightly nearer the center of the disk. The 
third spot, in turn, traversed another 
parallel path across the object; and so on 
for the fourth and all the remaining paths, 
the whole process being repeated with each 
revolution of the disk. By starting the 
motor this process could be followed by 
the eye until, as the motor speeded up, it 
became too rapid for the eye to follow, 
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or even for the mind to conceive. One an entirely different quarter of the world, 
knew, however, that the beam of light ‘‘While on a cruise in April of this year 
was scanning every inch of the surface of to the Galapagos Islands, we came upon a 
the object many times a second, and that party of 32 men marooned on James 
every variation in light reflected from Island. They had been there for several 
that object, caused a corresponding varia- months, had used up all their supplies, and 
tion in the electrical current flowing through were then living entirely ‘on the country,' 



The transmitting apparatus for the Ives-Gray out-of-door television system 
installed on the roof of the Bell Telephone Laboratories in New York City 


the large photoelectric cells in the imme- their principal articles of diet being ducks, 
diate vincinity. turtle’s eggs, and flamingoes- ~a rather 

Doctors Ives and Gray have now made unusual combination. They had been left 
certain variations in that simple process on the island to mine sulphur from some of 
which enable outdoor objects to be trans- the volcanic craters there but, some mishap 
mitted. Obviously the object is constantly having occurred to the ship that had 
illuminated all over, and not by a moving brought them, prior to its return to 
beam, as previously, since it is now illumi- Guayaquil, they had been entirely without 
natcd by the Sun. supplies or visitors until we came along. 

The scene or event to be transmitted is “A number of these men were shod with 
reduced to the form of an image by a large shoes very similar to those in your illustra- 
lens, this image being exposed to a single 


tion. These shoes were fastened with 
thongs of seal skin, since no other material 
was available. They were extremely useful 
on the rough lava flows which furnish about 
the only highways of communicatibn on 
that desolate island. Probably the prior 
use of these old tires had been as bumpers 
on the row-boat with which the men were 
equipped."— Leslie Watson. 


Synthetic Vinegar Lacks Vitamins 

V^INEGAR made by the old-fashioned 
▼ fermentation process is far superior to 
synthetic acetic acid, German scientists 
have found. While all vinegars vary 
greatly in their vitamin content, the 
synthetic variety is lacking in vitamin D, 
the important food factor that prevents 
rickets in children, report Dr. A. Janke and 
H. Lacroix . — Science Service, 


Bronze-welding Cast Iron 

ORONZE welding, although desirable at 
^ times, is often unsatisfactory because 
the bronze filler can seldom be made to ad- 
here to, a^.d form a strong bond with, the 
iron. Furthermore, the joint usually has 
to be made bulky and unsightly in order to 
give it strength. 

The Simplex Flux and Solder Company 
has developed a method of welding cast 
iron that, according to reports, makes 
possible the practical welding of two differ- 
ent metals with a filler foreign to both, yet 
without destroying the base structure of 
any of the three. It is called the Lotan 
combination powder and flux method. 

The equipment used in welding by this 
method is the ordinary oxy-acetylene torch, 
bronze or brass filler rod, and the Lotan 
combination which consists of a special 
powder preparation and a special flux. 
In operation, the pieces are laid together 
and the edge or joint is heated just above 
black heat. The powder is then sprinkled 
over the joint so that the torch may blow 
it into the surface of the iron. After heat- 
ing this properly, the brazing rod, which 


photoelectric cell through a rapidly rotating 
disk similar to that previou.sly employed 
but several times as large. The lens serves 
somewhat the same purpose in the tele- 
vision apparatus as the large lens of an 
astronomical telescope, and, like the latter, 
it should be large to gather as much light as 
possible. 

The experiments show that moving per- 
sons and objects can be successfully 
"televised," although at a considerable dis- 
tance from the lens and therefore in such a 
position that the focus of the lens does not 
require changing from moment to moment. 
An improved photoeh'ctric cell is used, the 
disk of the new apparatus is larger (38 
inches in diameter) and with its 60 holes 
drilled in a spiral it rotates at the rate of 
18 revolutions per second, but there are 
no essentially new elements in the aparatus 
except the lens. 

Further Lijght on the Use of Old Tires 

T he following excerpt is from a letter 
recently received by the editor. It 
interested us very much so we asked and re- 
ceived the writer's permission to publish it. 

"Your short item and photograph on 
page 541 of the June issue regarding the 
use of old tires for shoes by the peasants of 



Macedonia, leads me to mention a similar This photog;raph shows the ease of hronae-weldint cast-iron flttints to steel, 

use of them, through virtue of necessity, in a Job hitherto considered eis^neers to be Intposslhls.of aocomi^lahiiieiit 
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'"'^dyhousands of fountain pen users are turning to 
Waterman’s Number &ven. They are delighted with the ea^ 
with which they can select a pen point that exactly suits their 
style of writing. You will be, too, if you step into a store and ask 
the pen clerk to let you try the six Number Seven points and 
select the one that suits you best. 

No matter how you write — forward or back-hand, 
straight or slanting, thin line or broad line, 
a NUMBER SEVEN will match your stylo 

Why try to suit yourself to a pen point when it is so simple to 
get a pen point that is made to suit you? The sooner you try 
Waterman^ Number Seven the sooner you will be rewarded 
with perfect and permanent pen satisfaction. 

L. E. Waterman Company, 19t Broadway, New York 
qhlcaao Boaton San Fraricioco Montreal 

Use Watermaii^s INK in. Waterman’s PENS 
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Our Strongest Assurance of Peace 

geL^'e ^g^fniXTr. "“e": 

S race to excel in armament, so the treaty provided; the heavy 
blirden of cost would be lifted from the shoulders of all peoples 
and there would be no further incentive to fight. 

But, now that we can study the facts calmly, 

Did America get a fair break? 

Have we the strength the treaty intended we 

should have? ; 

Are we seduced into building no more ships 
by the belief that our navy is adequate now? -7* ] 

Can we awaken the public to the true state i 

of affairs before it is too late? 4 >; 

Caotain N. H. Goss has inside knowledge of the facts. Frankly, 
completely, he tells the story from both the strategic and the eto- 

nomic aspects. ^ « 

His articles which begin in this issue, will be read by the navies 
of eJLy sS power in the world. They may make history. Certainly 
they are of vital importance. j u u 

Subscribe now to the SCIENTIFIC AMERICAN "“i A “iW 't 

ing revelation of our navy as it is today and as it should be. Don t 

run the risk of missing a single issue. 

Here is the Coupon. 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 

Send me Scientihc American for one year. Check (or money order) for $4,is enclosed. 
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GASOLINE + 

ETHYL 

hiijfk comfiressiofi^ 
performmce 


Y ou are hearing much about "high com- 
pression". . ."high compression engines" 
. . ."high compression fuel”. . ."high com- 
pression performance.” 

"What," a great many car owners are ask- 
ing, "does ’high compression’ mean to me?” 
Here is a simple explanation: 

Each cylinder of your engine may be likened 
to a muzzle-loading gun. The cylinder is the 
gun; the piston is ^e bullet; and the mixture 
of gasoline and air is the powder charge. 

The tighter you pack the powder charge in 
the gun before firing, the greater the force to 
the bullet. Similarly, the tighter you squeeze 
or compress — gas vapor and air in the com- 
bustion (Camber before ignition^ the greater 
the force of the piston’s stroke. In other words, 
the higher the compression the greater the 
power. 

Higher compression in a gasoline engine 
is obtained by decreasing die size of 
the combustion chamber — either by 
design or by carbon for- 
mation. V «. V V 
Up to the advent of Ethyl Gasoline, 
the compression of automobile en- 

BTHYL GASOLINE CORPORATION 


gincs was limited by the compression limits 
of gasoline. For gasoline is not a perfect fuel. 
It explodes too soon ("knocks”) and loses 
power when squeezed beyond a certain 
point. 

That is why General Motors; Research Lab- 
oratories developed ETHYL fluid, a com- 
pound which controls the combustion rate of 
gasoline so that as engine compression is raised 
the "knock” is eliminated. And that is why oil 
companies are mixing ETHYL fluid with gaso- 
line to form Ethyl Gasoline — the standard high 
compression fuel. 


V V 



Within the last year, car manufacturers have 
been able to produce new models of higher 
compression and greater power. But the most 
immediate benefits of Ethyl Gasoline are found 
among the millions of owners of cars of ordinary 
compression, because with its use in such cars 
carbon becomes an asset. 

Ride with ETHYL. See what a 
great difference it makes on hills and 
in traffic. No "knocking.” Less shift- 
ing. Faster pickup. Stop at an ETHYL 
pump today — it bears the emblem 
shown at the left. 

25 Broadway* New York City 36 Church Stract, Toronto, Ont.* Can. 
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Biblical age when herdsmen tended the flocks of 
Abraham, these nomad tribes drive their flocks each 
season up from the parched desert to the high table- 
lands of the Caucasus, green with life-giving grass. 
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in search of food. In our lands of little rain, electricity 
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portation and communication which binds dty and 
country into one complex system of civilized living. 

Yet, as Thomas A. Edison has written, “The electrical 
development of America has only well begun. So long 
as there remains a single task being done by men and 
women which electricity could do as well, so long will 
that development be incomplete.” 
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COVER 

For our cover illustration this 
month, our artist, Howard V. 
Brown, has strikingly depicted an 
Australian native in ceremonial 
dress. The mask and headdress, as 
well as the design on the chest and 
arms, is made of tufts of cotton 
stuck in place with human blood. 
These interesting natives are dealt 
with in more detail in the article 
starting on page 201 . For the data 
for preparing the cover we are in- 
debted to the book, ‘‘Native 
Tribes of the Northern Territory 
of Australia,** by Sir Baldwin 
Spencer, published by The Mac- 
millan Company. 
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Looking Ahead 
With the Editor 


In a Do&’s World 

J UST how intelligent is the family pet dog that does a 
few “tricks”? What constitutes intelligence in a 
dog, anyway? Does he understand words, or does he 
simply interpret inflections? Can he ever be taught 
to talk? These and similar questions will be discussed 
at length in an article that is scheduled for early publica- 
tion. Look for this feature which will give you a new 
understanding of the psychology and life of the dog. 

Excavating in Transjordania 

M ore about Montfort, the crusader’s castle in the 
Holy Land which was described in the February 
issue, is coming in an article written by the director of 
the expedition. In this article — which is almost a 
“travelog" because of the wealth of interesting travel 
notes it contains — details of the excavations are given, 
and much is told of Transjordania and of Jerash which 
is to be excavated at an early date by Yale University 
in co-operation with the British School of Archeologor. 

Wooden Highways that Carry Rivers 

I MAGINE a pipe-line made of wood and large enough 
to carry an entire river! The Romans made their 
pipe lines of wood by burning out logs,^ but modern 
man makes his on a larger scale by fastening staves to- 
gether to form a pipe 12, 14, or 16 feet in diameter. Read 
Mn an early issue the details of this stupendous engineer- 
ing undertaking — how the pipes are made and then 
installed, winding across country like enormous snakes. 

Underground Animals 

C RAWLING through extremely narrow, slimy 
passages. Dr. Noble of the American Museum of 
Natural History found what he was looking for in the 
vast caves of the Ozarks: blind salamanders. He found 
blind crayfish, myriads of bats in a noisome cavern, and 
caught 100 salamanders which he brought to New York 
for further study. His story of the exploration, tinged 
with the spice of high adventure, will be published soon. 

The Kubus 

P RIMITIVE almost beyond belief, filthy, diseased, 
and lazy, a tribe of Kubus, found in the Dutch East 
Indies and studied by an ethnographer, was so un- 
wholesome as to be obnoxious even to the Malay guide. 
The article describing these people and tellirig something 
of their habits, now ready for publication, is more than 
a scientific document— it is a picture of a people pathet- 
ically child-like and backward. Be sure to look for it. 

Every Issue Fully Illustrate 

9 Great minds, they say, run in the same channels. 

Many minds universally conceded to be among 
the greatest read Scifktific American regularly. 

Do you? A subscription is only four dollars a year. 


Among our 

Contributors 


EUhu Thomson 

world o! science 
and industry, there is no 
scientist or technical man 
who is so highly regarded 
as Dr. Elihu Thomson. 
At the age of 75, after 
having made over 700 
inventions during an ac- 
tive life, he retains active 
directorship of the re- 
search laboratory at Lynn, Massachusetts. 
As long ago as 1875, he anticipated Hertz 
by transmitting spark signals over a dis- 
tance of 100 feet, a fact not generally known. 

Capt. Nelson IL Goss, U.S.N. 

With zeal and energy F ^ | 

characteristic of one who . 
was on the varsity eleven 
and the varsity crew at 
the Naval Academy, 
from which he was grad- 
uated in 1905, Captain 
Goss has applied himself 
to the study of naval 

questions, and is well 

fitted to speak authoritatively on the sub- 
ject. During the World War he commanded 
destroyers and destroyer escorts. He is a 
graduate of the War College and a strategist 
of high standing. Follow his articles closely. 

Clark Wissler 

Besides being a scien- 
tist of outstanding ac- 
complishments in an- 
thropology and psychol- 
ogy, Dr. Wissler is per- 
haps a better museum 
man than some others in 
like positions. As Cura- 
tor of Anthropology at 
^ the American Museum of 
Natural History in New York City, his en- 
viable ability to combine his wide knowledge 
of scientific subjects and his fine grasp of 
museum methods is nothing short of genius. 

James Stokley 

Formerly a teacher, Mr. Stokley is now a 
staff writer and Assistant Treasurer of 
Science Service, a position to which he was 
appointed in 1925. He is a member of several 
scientific societies in the United States, 
England, and France. In his article about 
the cruise of the Carnegie, beginning on page 
240, he corrects some popular fallacies con- 
cerning the construction of this non-mag- 
netic ship and the purpose of its long cruise. 
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Inbuilt Reasons 


for Outstanding Performance 


T he most enthusiastic owners of International 
Trucks are men who know trucks intimately* 
If you know trucks well, come into any company** 
owned branch listed below or any International 
dealer and go over an International thoroughly, 
and you will call it a thoroughly good truck* 

If you don’t know much about trucks come in 
anyway and see for yourself the most advanced 
type of truck engineering and construction, and 
we are confident that you will be pleased with 
what you learn* 


Every inch of every International Truck is 
built for work* The perfected power plant; the 
steers easy steering gear; the heavy* duty chain 
drive with two* speed range or the double 
reduction drive with herringbone gears; the 
auxiliary springs;— these, and all the other 
indivtdud features you will easily recognize as 
inbuilt reasons for International outstanding 
performance* 

Come in and go over these trucks or we will 
drive one out to you for your inspection* 


INTERNATIONAL HARVESTER COMPANY 

OF AMERl C A 

606 So. Michigan Ave. (incorforateo > Chicago, 111. 


INTERN/mONAl 



In addition to the Speed Trucks and the Special Delivery Truck to take care of anythliqr from % to 2«ton rettuirememUt there are the 
International Heavy-Duty Trucks ranging from 2^ -ton to 5-ton sizesf also Motor Coaches, and McCormick- Deering Induetriai 
Tractors* Sold and serviced by these 164 Branches in the United States and Canada- 


Aberdeen. n. D. 
Akrou, Oblu 
Albany, N. Y. 
Altoona, Pa. 
Amarillo, Tex. 
Atlanta. Qa. 
Auburn. N. Y. 
Aurora. 111. 
Baltimore. M(l. 
BllllnRa. Mont. 
Binghamton, N.Y. 
BlrmlnRham. Ala. 
Blsmarok, N. D. 
Boston, Mara. 
Brandon, Man. 
Bronx, N.Y. 
Brooklyn, N. Y. 
B^alo^l^. Y. 

OMfliry. Alu. 


Camden. N. J. 

Cedar Falla. Iowa 
Cedar Rapids. Iowa 
Charlotte. N. C. 
Chattanoora. Tenn. 
Cheyenne, Wvo. 
Chicago, lit (3) 
Chicago Relucts, 111. 
Cincinnati. Ohio 
Cleveland, Ohio 
Columbia, S. C. 
Columbus, Ohio 
Council niulTs. Iowa 
Dallas. Texas 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo. 

Des Moines. Iowa 
Detroit, Miob. 
Dubuque, Iowa 


Duluth. Mlrm. 

East flt. Louis. 111. 
Eau Claire, Wls. 
Edmonton. Alta. 
Elisabeth. N. J. 
Elmira, N. Y. 

El Paap. Tex. 

Erie. Pa. 

Evansville. Ind. 
Fargo, N D, 

Port Dodge, Iowa 
Fort Wayne, Ind 
Fort W orth, Texas 
Gary, Ind. 

Grand Forks, N. D, 


Grand Hapids. Mich. Little Ro^. 
Onmn Bay, Wte. l.ondon. Out 

Greensboro. N. C. LonglslaodG 

Hamilton, Onio 

HimlltoiL Qnt. 


Tlarrlsburg, Pa. 
Helena. Mont. 
Houston, Texas 
Hutchinson, Kan. 
Indianapolis, Ind. 
Jackson, Mlob. 
Jacksonville, Fla. 
Jersey City, N. J. 
JoUet, 111. 
Kankakee, IH. 
Kansas City, Mo. 
Knoxville, Tenn. 
Lethbridge, Alta. 
l.exiDgCon. Ky. 
Mncoln, Neb. 
Little Rc^. Ark. 
l^ondon. Out. 

Lrais^ilejKy. 
Mulish Hfis. 


Mankato. Minn. 
Mason City, Iowa 
Memphis. Tenn. 
Miami, Fla. 
Milwaukee. Wls. 
Minneapolis, Minn. 
Minot, N. D. 
Montgomery, Ala. 
Montreal, Que. 
Nashville, Tenn, 
Newark, N. J. 

New Haven, Conn, 
Now Orleans, La. 
New York. N. Y. 

No. Bauierora. Sask. 

^cbSmmiSSity.'okU. 

Of&aba. Neb. 


Parsons. Kan. 
Peoria, ill. 
Philadolphla. Pa. 
Plusbumh, Pa. 
Portland, Me. 
Portland, ore. 
Providence, R. I. 
Quebec, (^e. 


Roobeeter, N. Y. 
Rockford. III. 
Saginaw. Mleh. 

8t. Oloud^^n. 

Sii J$ 5 sb«ry/Vt. 


Ballna, Kan. 

Salt Lake Clt^Utah 
San Antonio, Texas 
San Diego, oallf. . ^ 
San Franciseo, Calif. 
Saskatoon. Sask. 
Boheneota^, N. Y. 
SerantonJPa. 
Beattie, Wash. 
Bbr 0 vaport.La. 

Bloux City, Iowa 
"■ ux Palls, “ 


. V lui*. S. D» 
) Bend, ind. 



Toledo, Ohio 
Topeka, Kan. 
Toronto, Oat. 

Vancouver, B. O. 
Washington. D.O. 
Watwloo. la. 
Watertown, K.Y. 
Watertowi^B. D. 
WeyburnJUMk. 

ttsISS/p.. 

wumingto^DeL 
Winnipeg Man. 
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Charles Hazelius Sternberg 


T here is a striking romance in the 
career of a professional fossil hunter* 
His territory is the whole of the earth, his 
scope the whole of past geologic time and 
he must be a keen student of the record of 
the rocks* Mr. Sternberg, whose vivid 
account of a remarkable discovery appears 
on page 225, has been a fossil hunter tdnce 
1876 and is the oldest living member of his 
profession. He has worked under such 
famed scientists as Cope, Agassiz, and 
Marsh, great pioneers of paleontology, and 
his many collections may be seen in the 
United States National Museum, the Amer- 
ican Museum of Natural History, the 


British Museum, and at Cornell, Prince- 
ton, and Yale. He is the author of ‘The 
Life of a Fossil Hunter' ' and “Hunting 
Dinosaurs," and his home is in San Diego, 
California. Here we see him in typical field 
accoutrement at McKittrick, California, 
engaged in the infinitely painstaking 
task of revealing the skull of a fossil horse 
without injury to it. In some cases the 
fragments of fossils are so frail that only 
the expert, with years of experience and 
marked skill as well as patience, can work 
them out of the rock in restorable condi- 
tion and transport them to a distant spot. 
At this work Mr. Sternberg is a past master. 



CuurtMy o( Salwal HiMvrg 


Ceremonial Dance at the Sacred Tree 


A QUESTION which may well be asked 
is ‘‘what was the meaning of this curious 
procedure?” This is a very complicated an- 
thropological question which is summed up 
briefly as follows: Most Australian tribes are 
divided into family groups, each group having a 
family totem. The words “totem” and “totem- 
ism” refer to widespread primitive religion with 
social as well as religious observances combined. 
Among the Australian tribesmen” the totem is 


usually an animal or a plant, and although not 
looked upon as a god, yet it holds a serious 
relation to every member of the group. With 
the belief goes a ritual which must be observed 
at a certain time of the year. What Dr. 
Wissler describes in the article beginning on the 
opposite page was the totem ritual of the group 
whose camp he visited. Not many white men 
have been permitted to see the sacred ceremonies 
of the Blacks of the western part of Australia. 
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MAKING FIRE WITH A WOODEN FIRE DRILL 

J'kiK wUim ^thod of making fire is perg crude, of by a how a* i» done by Banagee more adtaneed 
for the drill it rotated between the palm* instead in knowledge. Natives are in ceremonial drees 


Among the “Blacks” 

of Western Australia 


A White Man Visits One of Their Villages and Witnesses 
Their Odd Tribal Dances and Customs 

By DR. CLARK WISSLER 

Curator-ia-CMef, Divltion of Anthropology, American Museum of Natural Blitory 


r j Australia the natives are called 
''Blacks/' and most people seem 
to have the idea that the ways of 
the Australian native are de- 
cidedly "dark/' At least everywhere 
we find him cited as the lowest of the 
low. Ask anyone where the lowest 
savages are to be found and the 
chances are that the answer will be 
"Australia/’ However, white people 
who live among these Blacks often 
come to have a high regard for them 
and rise to their defense when such 
statements are made* 

I N 1926 the writer spent a few months 
in Australia, and, setting out from 
the city of Adelaide, made a quick 
trip westward to the edge of the open 
country, the present frontier of Aus- 
tralia. Today, as one travels west 
and north irom Adelaide, the country 
grows rapidly dryer, and water be- 
comes scarcer, soon bringing one to 
tbo great sandy plains, where roam 
tHbeil of Blacks who are still to see 
first White loan. 

Adelaide, knowing 


that we were anxious to see the Black 
in his native country, had arranged, in 
advance, for a visit to a sheep station, 
or ranch, near Tarcoola, about 500 
miles westward, from which it was 
possible to reach the localities where 
camps of Blacks were to be expected. 
The manager of the station, Mr. Mc- 



AUSTRALIAN WOMAN 

Thm nhown on the Mu are 

mrnmon awM native men and womn 


Bride, welcomed us and did every- 
thing possible to make our visit pleas- 
ant and profitable. 

Shortly after our arrival, in company 
with out host we set out in the two 
Fords to find a native camp which was 
said to be about 10 miles away. The 
sand was covered with scattered low 
clumps of blue bush, looking for all 
the world like sagebrush, with here 
and there a squat tree, called mallee — 
the "water tree" of the Blacks. 

I N the course of an hour, dodging in 
and about between bushes and 
trees, and occasionally sticking in the 
loose sand, we came suddenly upon 
wme natives running about and shout- 
ing. They were hastily putting on 
such old civilized clothing as they had 
in hand, because, not expecting white 
visitors, they Hvere following their 
original habits. Nowadays, all natives 
are required to clothe themselves 
when in the presence of white people, 
so those who do approach the settle- 
ments keep at hand at least an excuse 
for a costume. 
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NATIVES DRESSED FOR VISITORS 


MAKING STRING FROM FUR 


The local miRniorfary had siupplied aoyne of them with clothes* One 
woman became the camp aristocrat on account of her corduroy skirt 


Before the rabbit was introduced into Australia the fur of native 
animals was used in the same way* Human hair is also used 


We stepped out of our Fords into 
the midst of a camp of Blacks. The 
reception was friendly, and when a 
native employee of the ranch explained 
as best he could that we were Ameri- 
cans living far away, the leading men 
of the camp shook hands with us, mak- 
ing little speeches, the words of which 
were meaningless to us, but the kindly 
import of which was evident. 

Whenever the Blacks make camp, 
they choose the side of a slight eleva- 
tion or ridge; the reason is not far to 
seek. All serious ceremonies are for 
men only. 

Women and children are not to 
see them or even to visit the place 
where they are held, so, as no one 
can see over the ridge from the 
camp, and the women and children 
are forbidden to go there, the sacred 
affairs of the tribe are safe from pro- 
fanation. It is said that the usual 
punishment for spying upon the 
sacred ground is death. Such prac- 
tices are common to all Australian 
natives and were known to us. 

S CARCELY had we alighted in the 
camp, ere men began to approach 
over the top of this ridge. 

They were practically nude, 
but were decorated with paint 
and white down feathers. This, 
also, we knew to be the sign 
that a ceremony was in prog- 
ress, and that was just the 
thing we longed to see. Not 
many white men have been 
permitted to see the sacred 
ceremonies of the Black. 

Perhaps one reason why the 
Blacks are considered so low in 
the culture scale is their simple 
way of living. They build 
nothing in the way of houses, 
merely making a sort of low 
wind-break of brush in front 
of which a fire is built at night, 
for, as is the case in all dry 
countries, it is hot during the 


day, but the nights are frequently cold. 

The Blacks’ fireside furnishings are 
almost nothing: a digging-stick and a 
rude wooden dish ; for the man, a spear, 
a boomerang, a short club, and a stone 
flake or two to serve as a knife. These 
are the essentials. If to this we now add 
a few scraps of clothing, a tin can or two, 
a pipe and tobacco, we have listed all 
that white contact has added. 

T he Black never stays long in one 
place and without notice may pick 
up his few belongings and trot off 
through the brush to a new camp. Nor 
are his food habits to our taste; when 
large game fails, which is the rule, he 
resorts to snakes and insects; then his 
cooking is little more than a gesture 
toward the fire. Water is too scarce 
to wash in, and his hair is never 
combed. I think most readers will 
agree that such a life as this is about as 
near the negative pole as can be. 

Yet, your opinion of the Black will 
rise with acquaintance. He is happy, 
a good hunter, and above all knows how 
to live in the desert. Without canteen 
or water jar, he sets out boldly where a 
white would not dare follow. It is not 


merely that he knows where the few 
water holes are to be found, but that he 
knows how to get water from the plants. 

Every man in this camp had a long 
wooden spear; some of these had bone 
points, but usually the natural wood 
was merely shaped. These they can 
throw with force and skill, easily and 
at some distance killing a man or a 
kangaroo. Also, each carries in his 
belt a boomerang and a short club, for 
killing small game and birds. These 
they can throw with great precision. 

There is much misinformation abroad 
concerning boomerangs, the general be- 
lief being that they return to the 
thrower; but the ordinary boomerang, 
the one used as a weapon, does not re- 
turn; it revolves when thrown, and 
with such force that it can cut open a 
cheek or thigh if it strikes properly. 

I T is a surprisingly effective weapon. 

Of course, some boomerangs do re- 
turn; when we made it understood that 
we wished to see one, the whole camp 
was ransacked, only to produce two 
small, poorly made examples, not at 
all comparable to the handsome, 
efficient-looking boomerangs thrust 
under the belts of the men. To 
be returnable, the two halves, 
or blades, of the boomerang 
must be in slightly different 
planes. 

So far as we could learui 
those of the returnable type 
are used mainly as toys, be- 
cause their movements are too 
uncertain to be depended upon 
to hit where they are aimed. 
However, in hunting water 
birds, they may be used to 
drive the flock toward the 
land and so within reach of the 
hunter, whereupon the birds 
are knocked down by the or- 
dinary boomerang. One of 
the Blacks demonstrated with 
the returnable one; it sailed 
around somewhat erratically. 



A CEREMONIAL TREE 

On the trunk are mysterious eymbols painted in red* Only 
those taking part know the meaning. Women are taboo 
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circling back, but not quite to the feet 
of ^ thrower. 

Meanwhile preparations were being 
made for the sacred ceremonies to be 
held on the other side of the ridge. In 
the afternoon the men went to the 
ceremonial ground, giving us to under- 
stand that we could come later. After 
a tim^ two old men came for us; we 
walked between them, abreast, while 
they beat two sticks together and 
sang songs; four times we paused for a 
few minutes, approaching the cere- 
monial place not directly, but circling 
clockwise. Here we found our friends 
standing in line around a tree, the 
trunk, of which had been painted. As 
soon as we were in position, the cere- 
mony proceeded ; this consisted of 
dancing in a circle and finally rush- 
ing up to the tree. At the conclusion 
of the ceremony we returned to the 
camp, but not until the leader of the 
ceremony had laid upon us the injunc- 
tion that none of their women should 
be told about what we saw. 

T he natives were very anxious 
that we should stay for the fes- 
tivities of the night — the “corroboree/* 
Many writers speab of the *'corrob- 
oree” as a sacred ceremony, but it is 
more in the nature of a social event. 
It takes place in the camp and all can 
join in, old and young. Before sunset 
we returned to the ranch house for a 
rest, and drove back to the camp after 
dark. As we neared the camp the 
Blacks waved burning branches to 
pilot us to the dancing ground. A 
space had been cleared of bushes and 
the roots grubbed up so as not to in- 
jure the feet. On the sides, brush had 
been piled, to be fired for tableau 
effects, for what good is a dance, if no 
one can see it? 

Some old men, sitting in a row on one 
side, motioned me to a seat beside 
them on the sand. Most of the danc- 
ing was by women and girls; without 
clothing, their dark bodies painted 
with white lines, they danced in two 
files, holding their feet together and 
jumping up and down, in perfect 
unison, back and forth across the 
ground. The effect was barbaric but 



A NATIVE HOME 

The homes of the native IHacks are of a 
most primitive type of shelter built of brush 


pleasing, and as a dance it was well 
executed. The old women and men 
sitting around, sang; while two men 
near me beat time upon the ground 
with their throwing clubs. 

After the dance by the women, the 
men staged a few performances, one 
of which, representing the capture of an 
enemy, was especially successful. We 
greatly admired the way the evolutions 
were timed in the glare of lights when 
the piles of brush were lighted, and 
were sorry when the Blacks an- 
nounced that the show was over. 

T he different races of man have 
individualities. Experienced trav- 
elers feel these distinctions, but al- 
ways find it difficult to express them. 
Entering a village of African Negroes, 
such an experienced person would 
expect the little community to react 
to his presence in the characteristic 
African way; visiting the Eskimo, a 
different reaction would be expected, 
but to put these experiences into in- 
telligible words is impossible, because 
they are matters of feeling rather than 
of logical analysis. One can, however, 
discuss one experience in terms of the 


other. Thus, at first sight, the dark 
color and broad noses of the Blacks 
remind one of Negroes, but once in their 
camps the reaction of the group is not 
at all what one would expect from 
Negroes. Then, again, it is not like 
what one expects in a camp of Ameri- 
can Indians, but the attitude of the 
Black is nearer that of the Indian than 
of the Negro. If, on the other hand, 
we compare the attitudes of all three 
with what we expect when entering a 
strange white community, then it 
seems that the Blacks are nearer to the 
whites than they are to the Negro or 
the Indian. 

T he Australian head is narrow 
and long; the forehead is rather 
low and the brow ridges are bold and 
heavy, with the root of the nose deeply 
underset. The profile also shows the 
mouth thrust forward. Finally, the 
nose is broad and fiat. 

Comparative anatomists look upon 
certain of these traits as placing the 
Australian nearer the early ancestors of 
man than other living races. Never- 
theless, the Australian is nearer the 
European type than the extinct forms 
of man, such as the Neanderthal, and 
in that sense is regarded as a modern 
type. If we reduce all this to a simple 
statement, its import will be that the 
Australian is a suggestion of what all 
men were at the beginning of the 
modern period, or to put it another 
way, in bodily and facial development 
he has not quite caught up with the 
other living races. 

No evidence has come to hand in- 
dicating that any other people lived 
in Australia before the Blacks, while, 
on the other hand, there are indica- 
tions that they entered the country a 
very long time ago and that no large 
amount of new blood ever reached the 
continent'until the period of European 
settlement. So, for ages, the Blacks 
lived in relative isolation, untouched 
by the great culture changes and 
achievements in Europe and Asia. 
This may be one reason why they seem 
to us so barbaric and so crude, so 
reminiscent of what one conceives the 
Stone Age to have been. 




STONE KNIVES 

The noHrn’e fireside fwrrUehinye are almost nothing; a digging aHck^ 
a rude moden dish, and etone flakes such as these to serw as knives 





The Public Will Be Confused 

F ifteen enthusiastic men sailed 
northward in the Italia, under the 
gallant leadership of a man essentially 
without practical experience in the 
arctic. Of the deplorable losses which 
resulted the public already knows. 
Even experienced polar explorers lost 
their lives in the attempt to extricate 
the unhappy crew of the Italian air- 
ship. 

The Italia was much too small for 
this undertaking. Her speed, 53 miles 
an hour, was also too low. Experienced 
arctic men warned the eager Italians 
of these facts. As a result of this mis- 
adventure, arctic navigation and ex- 
ploration by means of the dirigible will 
inevitably suffer in the estimation of 
the public. Comparatively few will 
be likely to take the pains to differ- 
entiate the technical aspects of the 
matter. There will be a strong 
tendency simply to discredit the 
dirigible. 

Plans have been matured by the 
“International Society for the Explora- 
tion of the Polar Regions by means of 
the Airship, “ generally known simply 
as “Aeroarctic," to explore the arctic 
next summer in the German dirigible 
LZ 127, under the leadership of the 
noted explorer Nansen. Dr. Nansen's 
practical experience in arctic life and 
travel is not limited to a flight across 
the top of the world, virtually as a 
passenger, on an air vessel which did 
not even touch the ice. The LZ 127 
is six times as large as the Italia — 
larger, even, than the Los Angeles, Her 
motors are powerful. Such a vessel 
will not be* at the mercy of the rough 
environment of the north. 

By no means let us permit the loss 
of the Italia to confuse us concerning 
the value of the dirigible in the arctic. 

The Problem of Radio 

F or more than a year, the Federal 
Radio Commission has been con- 
tending with the stupendous task of 
untangling chaos in the ether, and 
attempting to bring peace and har- 
mony to those whose business is to 
vibrate that all-pervading substance 
BO that the general public may be pro- 
vided with varied entertainment in 
their own homes. And, considering the 
obstacles to be overcome, and the 
total lack of precedent, they are, so 
far, making a creditable showing. 

But the final radio Utopia is still far 
off. Even with the re-allocation of 
wavelengths, we still find that certain 



local stations are invariably accom- 
panied by a heterodyne whistle that 
makes reception a nerve-racking ordeal. 

When reviewing the situation, it 
must be borne in mind that the avail- 
able wave channels for broadcasting 
are limited. We cannot go above 600 
meters — there are the commercial sta- 
tions. Below 200 meters are the 
amateurs and special experimental 


A Word to the Wise 

\X/ITHIN five years a com- 
munity, large or small» 
without its own aviation field is 
likely to discover itself as much 
of a backwoods anomaly as a 
community would be now with- 
out a public garage. Every evi- 
dence points toward a sudden ex- 
pansion of civil aviation, pivoting 
on the notable aviation year 1928 
when civil aviation received a 
fresh impulse and took on a new 
scale of importance. We now 
have 5000 civil planes. There 
was a time when we thought 
5000 automobiles a large number. 
Here is food for thought. What 
will be the corresponding figure 
next year; and the next; and the 
next? If the future may be 
judged by the past, airplanes will 
increase in geometric ratio and 
nobody knows at what rate. It 
will not be as high as the rate 
of autpmobile increase from the 
year 1900 on, but it will be high. 

If these suggestions are true, 
what should a wide-awake small 
community do? One way to 
handle the matter would be to 
wait until the air is full of 
planes. Many communities will 
do that. A few, however, will 
take care of future needs before 
they arise, and with scientific 
care and system. Those com- 
munities which do this are more 
than likely to profit later on in 
more ways than they can think 
of at present. 


stations. We must not infringe their 
rights, for the amateurs are in a large 
measure responsible for the radio de- 
velopment of today. 

Considering all this, there jeems to 
be only one solution, composed of 
several parts. Some of the present, 
least essential, stations must go. M any 
of the smaller ones are now considering 
mergers. In this way, a transmitter of 
greater power and refinement could be 
erected with the pooled resources of 
the various managements, and the sta- 
tion could then be used for certain 
hours of the day or days of the week by 

m 


oint 


each of the part-owners. Such a move 
on the part of several groups would at 
once alleviate present conditions, not 
only as to channel congestion, but also 
as to quality of programs. 

Synchronization of wavelengths will 
also form part of the solution. By 
means of the quartz crystal or other 
method, stations in distant cities can 
operate on the same wavelength as a 
local, without any heterodyne inter- 
ference. 

The time is here when the American 
public demands, and rightfully, that 
they be given high-quality radio serv- 
ice. And the Radio Commission must 
produce more results. Their future 
actions will be watched with great 
interest. 

Preserve Our Lumber Sources 

E choing far and wide, a bitter 
controversy has raged for the past 
few months regarding timber cutting 
practice in the national forests. Ac- 
cusations and recriminations have 
flown with the wind: “Land has been 
denuded of trees indiscriminately;” 
“No, only the most suitable trees are 
cut;” “Private cutters are heartless;” 
“No, the larger companies are replant- 
ing as fast as they cut.” Thus the 
battle rages. 

Now that the question is in the 
public mind, some result may be ex- 
pected on this score, but little has yet 
been said regarding the practice, by 
farmers and small owners throughout 
the country, of cutting the trees on 
their lands for firewood and local 
lumber needs. These people should be 
made forest-conscious. Public senti- 
ment should show them the inadvisa- 
bility of cutting every stick they own, 
all in a single operation. They should 
be converted to selective cutting and 
the practice of replanting religiously. 
No forest, no matter how small, should 
be completely stripped, and, unless the 
land is to be cultivated, the new 
growth should be regularly thinned out 
so that a new forest will rise as quickly 
as possible. 

Europe has suffered a scarcity of 
wood for centuries but she has managed 
always to have just enough firewood 
and lumber. This has been made possi- 
ble only because there are rigid tree 
cutting and replanting laws in force. 
Will such legislation be the final end 
for us? It certainly promises to be un- 
less we, as individuals and as a whole 
country, mend our ways and decide to 
give the forest {ponarchs a chance* 





Submarine Safety 

S HORTLY after the S-^ disaster, 
SciENTiPic American received a 
letter from a reader asking that we 
bring to the attention of the Navy 
Department a submarine salvage de- 
vice he had invented. Numerous 
others were received also, but this 
particular one stated that a private 
citizen has no chance of being heard, 
that the Navy Department apparently 
relegated to the waste paper basket 
all such voluntary contributions sent 
in by individuals. 

Why does such an opinion persist? 
The department officials do welcome 
ideas presented by anyone, and gladly 
consider, solely on the basis of merit, 
any that come to their attention. One 
does not need ‘‘pull;*' nor must he 
have his over-worked congressman or 
a magazine such as this present his 
brain-child for him. His idea, device, 
or invention will receive full considera- 
tion if forwarded directly. 

In June, Dr. W. R. Whitney was 
appointed chairman of a special naval 
board called together to study care- 
fully the 4150 suggestions relative to 
submarine safety and salvage that 
have been received since the sinking 
of the S-4. All letters addressed to 
the Navy Department on these sub- 
jecto will be referred to this board 
which will remain in session for an 
indeterminate time. This is the answer 
of the department to those who have 
often accused it unjustly. 

Forward! 

B LINDNESS! Is there anything 
that prompts our hearts to a more 
instant response than the vision of one 
bereft of sight? Is there anything more 
inspiring than the blind cheerfully and 
courageously carrying on in their daily 
life, which often is a business life as 
well? 

Twenty years of S 3 nmpathetic, well 
organized, and directed effort has re- 
duced blindness caused by ophthalmia 
neonatorum or “babies* sore eyes** 
among those admitted to schools for 
the blind, until it is now 64 percent 
less than in 1908. What a fine accom- 
plishment for such bodies as the 
National Society for the Prevention of 
Blindness. 

Great advance has also been made 
in sightHEiaving classes, pre-school eye 
teeddng and educational travel in che 
XJnlted States, Canada, and Great 
Britain, by devoted men and women 
limadifig the gospd of sightHsaving. 


Eye hazards in industrial occupations, 
constituting one of the most serious 
causes of blindness, (15 percent of the 
100,000 blind in America) has also 
received special attention. 

Much has been done, much is yet 
to be done, but what a gage of inspira- 
tion for future effort is the safeguard- 
ing of the eyes of the next generation, 
and the preservation of partial sight 
among those bereft of full vision! All 
honor to the late Dr. Hideyo Noguchi 
and his fellow workers; and, lest we be 
guilty of empty words, let our support 
of this consistent and organized effort 


No Billboards 

Supreme Court of the 
^ state of Kansas has declared 
valid a statute enacted by the 
state legislature which prohibits 
any kind of signs, except official 
markers, on the right-of-way of 
any highway. It also prohibits 
the erection of any kind of ad- 
vertising sign within 500 feet 
of a turn in the road, an inter- 
section, or a railroad crossing. 

A great deal has been said re- 
garding this national nuisance 
and volumes more could be writ- 
ten, for the subject is one of 
disgustingly large proportions. 
We do not wish to discuss it, 
however, but to commend highly 
the state of Kansas for taking 
the leadership in this worthy 
campaign. Other states should 
take notice. 


be a tangible one to swell the coffers 
to carry forward a magnificent work. 

Valuable Marshes 

D raining of marsh lands may 
not always be productive of good 
results, is the opinion of A. A. Saun- 
ders who has just published a study 
on the Montezuma swamp regions for 
the^ Roosevelt Wild Life Forest Ex- 
periment Station at the New York 
State College of Forestry, Syracuse 
University. On the contrary, swamp 
lands or marshy, drained so that the 
land may be used for agricultural pur- 
pc^, often turn out to be worthless. 

$uch low lands may be the breeding 
places of valuable game and fuivbear- 
ing animals. Deprived of their natural 
homes, these animals may either die 
out or migrate to more favorable lo- 
calities. Draining may also result in 
th$ lowering td water tables near the 
heads of streams, resulting in the dry- 
ing up of Springs and w^. Such a 
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condition would add greatly to the 
forest fire menace and might tend io 
make adjacent lands less productive 
agriculturally. It is possible, too, that 
the seeping away of underground 
sources of water would cause an 
increase in temperature of surface 
streams to such a degree that they 
would be no longer habitable for fish. 

While it is true that such conditions 
may be found in large measure in 
draining large areas only, there is 
danger that ^me of them may result 
from injudicious attempts to reclaim 
small marshes. In any case, natural 
conditions should not be disturbed unr 
til after the situation has been care- 
fully studied from many angles. 

Stop the Waste 

E normous waste in industry re- 
sults from the present practice of 
producing essential commodities in an 
arbitrary and haphazard array of sizes, 
models, and qualities. Often an 
article is manufactured in dozens or 
hundreds of sizes when only a relative 
few are necessary. The result is that 
the cost of production, which the con- 
sumer ultimately pays, is greatly in- 
creased, and the consumer is often un- 
certain that he gets just what he wants. 

Arguing that the purchaser may buy 
an ounce or two ounces of a drug at a 
drug store but, rather than ask for 
or 17 ounces, would purchase a 
pound, a pound and a half, or two 
pounds, the American Engineering 
Standards Committee has tackled the 
problem of weeding out the unneces- 
sary sizes. The committee would sub- 
stitute a “preferred numbers** system 
in which, as sizes increase, the pro- 
gression is in greater jumps on a regular 
percentage basis. It is said that the 
new system can be applied with a sav- 
ing to almost every commodity from 
bread to machinery and from handbags 
to packing cases. The committee is 
also looking into the question of 
qualities and models with the purpose 
in mind of standardizing these so that 
purchasers may know exactly what 
they buy. 

The committee*8 work as a whole is 
to be commended and its promotion of 
the “preferred numbers** system should 
have the support of every far-sighted 
person. One very great advantage that 
would result from the nation-wide 
adoption of this system would be the 
increase of the degree of interchange- 
ability of goods manufactured in differ- 
ent parts of the country. 





' FRENCH SCIENTISTS HONORED 

Dr. Negre (left) and Dr. Boquet, chiefs of the Pasteur 
Institute Laboratories, Paris, to whom the B. J. Rosen- 
thal Prize of 25,000 francs and a gold medal was award- 
ed for their work in tuberculosis research during 1927 


SCREEN-TESTING THE VOICE 


Pres. R. B. von Kleinsmid of the University of Southern 
California supervising a screen-test of the voice of 
Anita Page for “talking movies.” The telegraphone 
shown here is being used in a series of such tests 



THE TIME OF THE NATION 

One of three clocks kept by the 
Naval Observatory in an under- 
ground, constant-temperature vault 
in Washington. A transmitting 
clock, set from one of these each 
day, sends out time signals. Air 
is partially exhausted from the 
sealed glass cases of these clocks, 
and the vault temperature is main- 
tained at 84 degrees, Fahrenheit 


From the 
Scrap-book 
. of Science, 
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OLDEST KNOWN WHEELS 

The Field Museum-Oxford Univer- 
sity Joint Expedition unearthed 
these 5000-year-old chariot wheels 
at Kish. Apparently they were 
flattened by weight of the earth 
over them. The expedition has un- 
earthed two four-wheeled chariots, 
and one two-wheeled one, all ancient 




LARGEST U. S. TUNNEL 

President Coolidge recently touched 
a button that set off the last blast 
that completed the Cascade Tunnel 
of the Great Northern, through the 
Cascade Mountains. It is eight 
miles long and will shorten the 
transcontinental trip by 50 miles. 
The photograph shows the lining 
machine which follows each blast and 
lines the bore as fast as it is made 
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TAKING THE HURDLES IN HIGH 


Not to be outdone by the airplane, the automobile now 
takes to the air. Andrd Merciet, famous French auto- 


mobile dare-devil, is shown just after a take-off from an 
incline in a car rated by the French at five horsepower 
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H, L. Whittemore explaining to a group of The newly-completed Horse Mesa Dam in Arizona, 306 feet high 

visiting New York skyscraper men how the and 784 feet across its crest, impounds the Salt River to supply 

Bureau of Standards tests building materials. water for irrigation and to generate 40,300 horsepower at the toy- 

Ahove: a 10,000,000-pound compression machine ' like power plant at its foot. This dam is 65 miles east of Phoenix 



TRACER BULLETS AGAINST A DARKENED SKY 

Spectacular night ‘‘warfare'’ recently conducted by R. 0. time-exposure photograph shows tracer bullets from 
T. C. cadets at the University of Missouri. This unique machine guns converging to a point on a distant target 



CATCaiNC AN EARTHQUAKE A PAY “MAGIC” WOOD 


UMl the three new Willip Galitsin s^isipogmphB imputed from One of only two specimens in the world, this 

Ss^fmie end now InstslM ^t Fordbam University, New York, hloodwood cacique log has been placed on 

yiath^ John Tsmn expects to record at least one earthquake a eadiibition in the field Museum. The Indians 

ikKg #heM lotipierly he eaufi^ an average of 10 or 12 a month of Panama attiibote magic powers to the wood 


20S 


SCIENTIFIC AMERICAN 


September 19M 


Three Centuries of 

Natural Philosophy* 

Although Science Has Apparently ‘'Come of Age” Only the 
Short-Sighted Dare Predict That It Has Passed Its Vigor 

By W. F. G. SWANN, D.Sc. 

DIractor, Bartol Raseareh Foundation of The Franklin Inttitute 


{Concluded from August issue) 

T hirty years ago was a time 
of great depression in physics 
— a time when would-be Ph.D’s 
went about like roaring lions 
seeking something to measure and find- 
ing nothing but the density of a gas or 
the viscosity of a solid. The sentiment 
of the times was well voiced by a 
certain European physicist of eminence 
who stated that it was probable that 
all the important experimental dis- 
coveries in physics had then been made 
and that henceforth the investiga- 
tor must confine himself to a rep- 
etition of what had been already 
done with greater attention to 
minor matters of precision, 

E ven in those days the ap- 
paratus cases of most lab- 
oratories contained curiously 
shaped glass tubes containing 
rarefied gases of various kinds 
which could be made to glow in 
fantastic manner by sending an 
electric discharge through them. 

Few sought to penetrate the 
mysteries of those tubes. They 
would be brought forth on the 
occasion of popular exhibits in 
the laboratory, made to go 
through their alluring perform- 
ances and then returned to their 
cases to await the next festivity 
of the kind. They were not 
viewed as serious articles of 
scientific research, but were con- 
sidered as hardly more than toys. 

And yet, what a marvelous 
secret they held! For it was in 
one of those tubes that, in 1898, 

J. J. Thomson discovered one 
of the two fundamental bricks 
out of which the universe is built — the 
electron — the tireless worker whose 
home is in the. atom — the thing whose 
quivers send us light from the sun, 
whose ceaseless flight around the atom’s 
center gives the magnet the power to 
pull— the thing whose motion through 
the electric cable constitutes the elec- 
tric current — the thing whose splash 
when hurled into the atom with great 

•Founders Day Address. Swarthmore College. From 
of The Franklin Institute 


speed is the X ray— the thing whose 
motions in the antenna send us wire- 
less waves, and whose motions in the 
radio tube enable us to detect those 
waves. 

It is to the electrons that matter 
owes all its chemical properties. It is 
electrons from the sun which are re- 
sponsible for the aurora. The atoms of 
which matter is composed are so small 
that about a hundred million of them 
laid in line would take up but the length 
of one third of an inch, but the electron 
is so small that even in comparison 


with the atom it is but as a fly com- 
pared with a cathedral. It is so light 
that if everything were magnified in 
mass so that the electron attained a 
mass of four ounces, that four ounces 
would, on the same scale of magnifica- 
tion, become as heavy as the earth. 

Before the discovery of electrons we 
had cause to believe that there were 
such things as atoms and moleculesi 
but nobody ventured to picture their 
structure, and we felt we had gone far 


in penetrating nature's mysteries when 
we were able to say that, on the basis 
of certain plausible considerations, it 
was probable that if a drop of water 
were magnified to the size of the earth, 
the n\olecules would become as large as 
small shot. The discovery of the elec- 
tron gave a fresh impetus to man’s hope 
of understanding the atom, and before 
long the second fundamental brick of 
nature’s structure revealed itself - the 
fundamental unit of positive electricity 
— the proton, whose natural home is in 
the nucleus, the heart of the atom. The 
proton is 2000 times as heavy as 
the electron but it is 2000 times as 
small, so that if the proton were 
magnified to the size of a pin- 
head, that pinhead would, on the 
same scale of magnification, at- 
tain a diameter equal to the di- 
ameter of the earth’s orbit around 
the sun. 

A t the end of the last century 
L Roentgen discovered X rays. 
The property by which they first 
claimed attention was their power 
to pass through flesh and so show 
shadows of the bones of the body. 
Soon, however, it was realized 
they were endowed with many 
other properties of a most im- 
portant and interesting kind, 
properties which were bound up 
with the atom’s structure and 
whose study therefore served to 
throw further light upon that 
structure. 

Until the end of the last cen-^ 
tury, one of the most firmly estab4 
lished lieliefs was that of ^he per-* 
manence of the atoms. However; 
near its close, Becquerel found 
certain curious properties of ura- 
nium oxide which suggested that this 
substance was continually emitting 
some kind of a radiation which could 
pass through screens opaque to light, 
and affect a photographic plate. Sev- 
eral other substances were discovered 
possessing this property, and many 
other characteristics of these substances 
were discovered, characteristics which 
could only be harmonized on the belief 
that the atoms of these substances were 
in a continual state of spontaneous dis* 
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X-RAY DIFFRACTION APPARATUS 

The modern form of the apparatus for studying by means 
of X rays the atomic structure of matter, as mentioned in 
the text Most suhstanees prove to be crystalline 
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integration — of atomic exploBions if you 
will, and that the phenomena observed 
were the symbols of these explosions. 

One may naturally be led to inquire 
how far discoveries in pure physics and 
mathematics find their reflections in the 
things of everyday life in the sense 
which we call useful. If in a great city 
we should set out on our travels with 
the intention of visiting all the places 
within the field of our immediate in- 
terests to the exclusion of others, and 
if we should refuse to walk along any 
street which did not itself contain many 
of these places, then, even as regards 
those things to which our interest was 
confined, we should limit greatly the 
possibilities which that city opened to 
us. If this iS’true of a relatively simple 
structure like a city, how much more is 
it true of that beautiful framework of 
science whose parts are so clearly inter- 
woven that it is almost impossible to 
touch one of them without producing 
response in all the others. 

W HILE, therefore, the man of 
science must pursue knowledge 
for its own sake, it is a remarkable fact 
that practically all of those achieve- 
ments in thef physics of the past 20 
years which might be classed as utili- 
tarian, have arisen directly from, or in 
relation to investigations pursued with 
no utilitarian motive directly in view. 
X rays revealed themselves first in the 
light of their importance in surgery. 
The study of their properties shed a 
new light upon the structure of the 
atom and this light was reflected back 
with enhanced intensity to clarify the 
properties of the X rays themselves. 

The immediate application to photo- 
graphic surgery was obvious, but that 
field which is concerned with the effects 
of the rays upon the body tissue, upon 
the cure of cancer and the like, was not 
so evident. Bound up as it is with the 
properties of the rays in relation to 
their passage through matter, with 
their absorption in the tissues, and the 
extent of the molecular disruption 
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which they produce, it must draw for 
its development upon the more fine- 
grained aspects of ^he study of X rays 
which the physicist has made in the 
field of his own interests. 

The study of radio-activity has 
taught us that in the spon- 
taneous disintegration of 
the atoms which accom- 
panies this process, powerful 
radiations are emitted. First 
we have the alftha particle, 
a positively charged atom 
of helium, with a velocity 
of 18 miles per second. Then 
we have electrons traveling 
with a velocity 10 times as 
large and finally we have a 
very hard type of X ray 
known as gamma rays. 

These rays possess the 
power to disrupt molecules 
through which they pass 
and it is this power which 
gives them, in common with 
X rays, such great value in 
medicine. The surgeon’s 
knife can dissect the tissues 
and remove the larger mal- 
formations of growth, but 
the X rays, the rays from 
radium, and those of ultra- 
violet light can dissect the 
malformation on things 10,- 
000 times smaller than the 
smallest things which our 
microscope can reveal. 

The detailed investiga- 
tions of phenomena pertaining to the 
passage of electricity through gases — 
phenomena whose study led to the dis- 
covery of the electron, necessitated an 
improvement in our methods of pro- 
ducing high vacua. 

T he pumps of today can accom- 
plish in 15 seconds what would 
have taken a couple of hours 25 years 
ago, and the vacua attainable are 
20,000 or more times better than they 
were in those days. We can now reduce 
the pressure in our apparatus by means 
of modern pumps to such an extent 
that only one in every hundred thou- 
sand million of the molecules originally 
present remains. 

This improvement in the technique 
of producing high vacua, rendered 
necessary for investigation in pure 
science, has rendered possible the elec- 
tric lamps which we use today. It has 
rendered possible the modern X-ray 
tube — an instrument not only infinitely 
more reliable than the weak and 
capricious tubes of 20 years ago, but 
controllable in intensity to amounts 
20 times as great as those formerly at- 
tainable. It is only through the aid of 
modem vacuum technique that the 
modern broadcasting station has been 
rendered possible, that the radio am- 
plifying tube has become a reality, and 
that-^we can have wireless transmission 
of signals, speech, and photographs. 


If, 20 years ago we had wished to 
give an example of a type of research 
which was least likely to have an 
utilitarian value, we could hardly have 
chosen a more. fitting example than 
the investigations which Professor O. 
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Profraaor Roulir«ii*(i Wonderful DIecoverjr. 

There have been received frum Europe by cable very 
insuffloient accounte of a dinoovcry attributed to Pro- 
fossor Eoutfren, of Warzbiirg Cniveralty. By the use 
of a radiant state of matter tube, a Crookes tube, it is 
stated that be bas succeeded lo obtaining photogra- 
phic effects through opaque objecti^ It has long been 
known that ether waves of long period would pass 
through matter opaque to short waves, and that such 
a screen as is afforded by a plate of blackened rook 
salt will sift out short waves, wbife long waves pass 
through It. In some unexplained way Professor Bdut- 
gen, It is claimed, has succeeded in affecting the sensi- 
tive plate with waves which had passed tlurough an 
opaque body. Metals cutting off all rays alike would 
produce a shadow, so that a metallic object in a boir 
or embedded In the human system conld be roadetd 
give some kind of an image. The operations are said 
to have been conducted without a lens, entirely by 
shadow. 

This is about the substance of the reports. It is yet 
too toon to indulge In the wild possibilities that have 
been suggested for the process. When the details 
reach us, the process will probably prove to be of sol- 
entiflo rather than of practical interest. 


A New Horseless osrrlsgs Race In Fraaeea 

The Automobile Club, of Paria have arranged a.F|2^2^^ 
;h Is-te^jJXA^llACe In the ft— 

“WILD POSSIBILITIES” 

This hth note is reproduced from the SciENTTPiC 
American, January 25, 1896. It contains evidence that 
Roentgen^s name wets not yet widely known to the world 


W. Richardson had been carrying an 
in England, and later at Princeton, on 
the emission of electrons from heated 
wires; yet it is to these investigations, 
combined with the power to produce 
high vacua, that we owe the modern 
radio tube, the X-ray tube, and a 
variety of appliances used in the gen- 
eral fields of radio transmission and 
X-ray technique. 

It has long been known that light 
when falling upon the surface of cer- 
tain substances possesses the power to 
eject electrons from them, and the 
study of this phenomenon has been one 
of primary importance in relation to 
our knowledge of atomic processes. 
But it, too, has had its practical appli- 
cation, for it is this phenomenon which 
has rendered possible the wireless 
transmission of pictures, and a variety 
of other things hardly less important 
even though less spectacular. 


M' 


"ANY years ago, Rowland, of 
Johns Hopkins University, 
showed us how to rule very fine, closely 
spaced parallel lines on speculum metal 
and use them to analyze light into its 
component colors. That which the 
grating does to the light can be pre- 
dicted if we know the spacing of the 
lines; and, conversely, if we had known 
beforehand the nature of the light, yie 
could have gained information regard- 
ing the spacing of the lines. Since 
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X-RAY DIFFRACTION THEORY 

Incident beam I is reflected at a definite 
angle, Beam$ fr^m succeesm atom layers 
reinforce one another if in like phase, Fhe 
wavelength being known, the atomic spacing 
may Iw calculated from the angle of reflection 

X rays are of the same general nature 
as light, but of much shorter wave- 
length, it became a matter of interest 
to inquire how far such methods could 
be applied to them. It soon appeared, 
however, that for the successful pur- 
‘ suit of this problem, it would be neces- 
sary to rule lines whose distance apart 
was of the order of one-hundred-mil- 
Uonth of a centimeter. 

We cannot, of course, make such 
ruling, but nature has provided us with 
something very like them in the regu- 
larly spaced atoms which constitute a 
crystal of rock salt, for example. About 
16 years ago, Laue found that he could 
make a crystal act in relation to X rays 
in very much the same way as Row- 
land’s gratings acted toward light. The 
matter was pushed rapidly forward by 
a number of physicists, and soon gave 
accurate means of measuring the form 
of distribution and spacing of the 
very molecules of the crystals, 

I T is quite impossible in a short space 
to give any idea of the tremendous 
field of activity which these discoveries 
opened up in relation to atomic struc- 
ture on the one hand, and the nature of 
X rays on the other. Not only this, 
but it soon became realized that there 
were other fields of usefulness for the 
new method. Not the least among 
these has been its application to the 
structure of metals, which has provided 
the metallurgical engineer with a new 
method of attack in the detailed ex- 
amination of his alloys, and of the 
effect of strain and other treatment 
upon them. Whereas formerly the 
limits to the fineness of his examina- 
tion were determined by what his 
microscope could see, he is now almost 
in a position to look at the very mol- 
ecules themselves. 

Many years ago. Professor Michel- 
Bon, of the University of Chicago, be- 
came interested in the question of 
whether or not the velocity of light is 
affected by the earth’s motion. This is 
an experiment having, at first sight, 
nothing but a philosophical interest. 
But Professor Michelson obtained an 
unexpected result, a result which did 
not harmonize with our understanding 
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of nature’s laws; and herein lay its 
great value, for it showed that our 
modes erf thought* required revision. 
This great revision, not, of course, in 
the laws themselves, but in the sense 
in which we interpret them if they are 
to harmonize throughout, constitutes 
the theory of relativity — a way of look- 
ing at things which soon made ite in- 
fluence felt outside of the domain in 
which it was bom — a scheme of thought 
which has enabled us tdsee harmony in, 
and so understand, many wonderful 
things in the theory of electricity, 
atomic structure, and other branches 
of physics. 

Moreover, here again we meet with 
a remarkable example of the inter- 
dependence of the various parts of 
science on each other. Of all branches 
of pure mathematics one could hardly 
conceive any farther removed from na- 
ture than those having to do with non- 
euclidean geometry, and the so-called 



HIGH VACUUM PUMP 


WUh no moving parts, the Langmuir mer- 
cury vapor pump creates a vacuum of one 
10,000 millionik atmosphere. Mercury is 
boiled at posset through F and strikes 
cooled wall A. Gas enters C, is drawn into 
vapor blast at P and exhausts at B j 

absolute calculus of Ricci and Levi- 
Civita, These were fields so specialized 
as to be studied only to a very limited 
extent by mathematicians themselves. 
Yet, even as an archeologist might sud- 
denly come upon a scroll of papyrus 
outlining the laws of an ancient civiliza- 
tion, and might therein find the means 
to harmonize and understand the other 
visual records which his search had un- 
earthed, so Einstein found in these 
abstruse writings of the mathema- 
ticians the wherewithal to express the 
unity of nature’s laws in a form so 
beautiful that he has likened that ex- 
pression to a wonderful symphony of 
which our universe is the expression of 
God’s rendering. 

Astronomy, the most ancient of the 
sciences, has alwsys occupied a place 
in the forefront of the imagination of 


the scientist and the layman alike* 
With the motions of the planets co- 
ordinated by Kepler, and moulded into 
a beautiful scheme of physical law by 
Newton 800 years ago, there seemed 
but little more that man could expect 
to discover. The growth of the science 
of optics soon provided a tool where- 
with to explore farther, however. Lab- 
oratory studies of the nature of tte 
light emitted by incandescent solids 
and gases soon provided a means of 
determining much concerning the 
heavenly bodies by a study of the light 
which they emit. Stars which are so far 
away that their light, traveling towards 
us at the rate of 186,000 miles per 
second, takes thousands, of years to 
reach us, may move with great velocity 
without that velocity making itself ap- 
parent by direct observation, A study 
of their light has enabled us to de- 
termine their speed in very much the 
same way that we could determine the 
speed of a train by noting how much the 
pitch of its whistle is altered by the 
motion. 

T he stars are so far away that even 
in our most powerful telescopes 
they appear but as points in spite of 
their great size; but by drawing in 
greater detail upon our knowledge of 
the way in which light comes to us and 
of the effect of the size of the emitting 
body on the character of the light, 
Professor Michelson, at an age when 
most men are content to rest upon their 
laurels, performed one of the most 
brilliant feats of a lifetime of masterly 
achievements in measuring the diame- 
ter of one of these stars, a feat equiva- 
lent to measuring the diameter of a 
penny at a distance of a thousand miles. 

Strange as it may seem that we can 
learn so much about the stars which are 
so far away, the last few years has en- 
hanced still further the wonder of it all. 
For the knowledge which we have 
gained about matter by experiment in 
the laboratory has found a most re- 
markable field of application in ena- 
bling us to understand the conditions 
which must prevail in the stars; and, 
these stars by their peculiar character- 
istics of large size, high temperature, 
Wgh density, and so forth, have pro- 
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vided us with conditions to test our 
conclusions such as we could never 
have hoped to attain in the laboratory, 

A gas compressed to a density 8000 
times that of steel is but a figment of 
the imagination in the laboratory, yet 
of such stuff is the Companion of Sirius 
made. Temperatures of 40 million 
degrees correspond to things 10,000 
times as hot as any temperatures we 
find on earth, yet nature has realized 
such temperatures in some of the stars. 
And so the stars, far from being things 
through which we dare hope to learn 
but little, have, by their exceptional 
condition, served to provide us not 
only with a very fascinating story of 
their own life history, but with a 
large part of the story of the birth of 
matter itself. 

Discoveries in the fields of experi- 
mental science naturally go hand in 
hand with that study of the laws of 
design of the universe which we call 
theoretical science. 

One supplements the other, and 
the strength of one enhances the 
strength of the other. It is naturally 
around the atom’s structure that the 
thoughts of men have loved to hover. 
And here, the power to comprehend a 
new point of view has grown enor- 
mously in the last few years. We have 
a clearer understanding of what under- 
standing means. 

W E were in danger of becoming so 
enamoured of those laws which 
govern the behavior of matter in bulk as 
to refuse to admit any other possibilities 
in respect to the laws of the atom. The 
workings of the coarse-grained things 
of nature were all about us. Pulleys, 
springs, water torrents, the waves of 
the sea, these were things of common 



MODEL OF HELIUM ATOM- 

Kemhle-Bohr model of an atom of helium, 
magnified about a thousand million diameters 


experience, and the mind sought con- 
tentment in the thought that the atom 
might utilize in its structure only 
things which behaved as these things 
behaved; and even as a little hill may 
hide the Alps from one whose life is in 
its shadow, so there was danger in the 
known and obvious workings of the 
common things around us obscuring 
£rom our vision the story of that great 


universe of the atom which lies beyond. 

Happily, the complacency of our out- 
look has received, in recent years, one 
or two serious jolts. First came the 
theory of relativity, which taught us 
that a greater elasticity of thought was 
necessary if we were to understand 
nature as she is rather than as we might 
have made her. Then came a series of 


theory as right and all the others 
wrong. In a sense, different theories 
are like different languages for describ- 
ing the same phenomena. The English 
language may be more suitable ~ more 
powerful for the purposes of the 
science of chemistry than the French 
language. It may have a greater rich- 
ness of word content; but to say that 
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PROFESSOR ROWLAND AND HIS RULING ENGINE 

This extremely refined mechanism rules diffraction gratings with a diamond point, putting six 
miles of minute parallel lines on a fipe~inrh circle in 63 hours. Such a grating gives more 
accurate spectra than prisms, because errors due to the intervention of glass are eliminated 


experimental phenomena which seemed 
to violate all our notions of how things 
should be, and since we could not alter 
the experimental phenomena we had 
to alter the notions, and so there arose 
the so-called quantum theory of atomic 
structure— one of the most helpful 
crystallizations of thought for cor- 
relating the facts that we have ever had. 

And then, as further search showed 
this theory to be inadequate beyond a 
certain stage, there arose only a couple 
of years ago, an entirely new way of re- 
garding the atom — a way so radical 
in its point of view that it is safe to say 
that had it been put forward fifteen 
years ago, it would hardly have at- 
tained a hearing. Bom in a day of 
more liberal thought, however, it had 
no sooner made an appearance than a 
host of workers arose to welcome it and 
to develop its consequences, so that to- 
day there is hardly a physical labora- 
tory in the country which does not con- 
tain one or more people who have ac- 
quired the power to think in its terms. 

In speaking of theories being dis- 
carded and superseded by others, we 
must not think of the discarded ones as 
useless. The situation is not so much 
one where we are to think of a certain 


one is right and the other wrong is to 
utter nonsense. 

And so, a quarter of a century after 
the prediction of the eminent Euro- 
pean philosopher to the effect that dis- 
covery was ended we find ourselves in 
the most intensive period of scientific 
activity of all time. We may well 
ask where we are headed. Shall we 
continue to discover new treasures, or, 
when we have catalogued those we 
have, shall we reach again one of those 
periods of stagnation? If we do, and 
if there be any one who then feels that 
progress is ended, that knowledge is 
complete— and that science is dead, let 
him think of how confidently he could 
have voiced that same thought in the 
civilization of the Pharaohs. Let him 
think with what surety he would have 
voiced it in the years which followed 
Newton. Let him think how he would 
have voiced it— yes, perhaps how he 
did voice it 30 years ago, and then let 
him take hope. 

For the words of the Bard of Avon 
are truthful yet. There is more in 
heaven and earth than is dreamed of in 
even twentieth century philosophy, and 
the richness of nature's content will 
not be fathomed in our time. 
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MARS IN ROTATION 

Tke astronomer generally makes several 
exposures on the same plate. Here the 
three plates were exposed at 60 and 22 
minute intervalSf respectively 

T here are some advantages 
from the standpoint of scien- 
tific meetings in living in a 
country of less than conti- 
nental size. People can get together 
oftener. The National Academy of 
Sciences, for example, meets twice a 
year — once in Washington and once in 
some university town. The Royal So- 
ciety meets every week, except in the 
summer. 

One result of this is that on special 
occasions when visitors from abroad 
are present in numbers, the sessions of 
English learned societies are some- 
times turned over almost entirely to 
their guests. For example, at the meet- 
ing of the Royal Astronomical Society 
a few days ago, every speaker came 
from overseas, our English colleagues 
generously foregoing the chance to 
present their own work which was left 
to be '‘read by title" and published 
later. 

T he principal event of the day was 
the George Darwin lecture which 
was given by Professor W. H. Wright of 
the Lick Observatory. Some of the 
admirable photographs of the planets 
which he exhibited are already familiar 
to American astronomers, but the most 
noteworthy of them were altogether 
new. 

We are familiar with the "speeded 
up" moving pictures which show, for 
example, the opening of a flower before 
our eyes, but no one before Professor 
Wright has had the audacity to think 
of moving pictures of the rotation of a 
planet. Jupiter, which completes a 
rotation in a little less than 10 hours, 
was chosen for this bold attempt. Only 
in such a climate as that of California 
could there be any chance^ of success, 


Animating Jupiter 

For the First Time Direct Motion Pictures of 
a Rotating Planet Have Been Made — 
Astronomical Correspondence 
from England 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Researcn Associate of the Mt, Wiison Observatory of the Carnegie Institution of Washington 


for photographs must be taken at regu- 
lar intervals of a minute or two all night 
long — or at least so long as the planet 
is high enough in the sky to observe 
satisfactorily. Even so, no single' 
night’s work suffices to follow a whole 
rotation, and two or three successive 
nights are required before every aspect 
of the planet has been recorded. 

Extraordinary care and eternal vigi- 
lance must be exerted to see that the 
planet’s images are all in correct regis- 
ter so that the final image on the screen 
does not oscillate, but this problem like 
others has been solved, thanks to the 
co-operation of' Professor Wright and 
Dr. Mees of the Research Laboratory 
of the Eastman Kodak 
Company. 

A CAPACITY audience 
in the historic rooms 
of the Royal Astronomical 
Society watched the first 
showing of the films and 
broke into the heartiest 
applause. The diversified 
suriace of the planet was 
shown in clearest detail and 
the steady rotation showed 
itself so simply and nat- 
urally that it was hard to 
realize what pains and la- 
bor had gone to speeding it 
up a thousand times until it 
became conspicuous to the 
eye. The Great Red Spot 
and the smaller details of 
the surface pAssed in stately 
procession across it. At 
one point in the revolu- 
tion a satellite appeared at 
the side of the screen and 
advanced rapidly toward 
Jupiter. Just before it 
reached the planet the shad- 
ow of the satellite entered upon the 
disk, followed a moment later by the 
satellite itself which in contrast to the 
black shadow appeared as a pale 
greyish spot. 

'These pictures form the most re- 
markable presentation of the actual 
progress of stellar motions which has 
ever been shown. .When and how they 
may become available to a larger pub- 
lic, the writer of these lines does not 


know. It is greatly to be hoped that 
they may be widely exhibited and, if 
they are, that all who are interested in 
the heavens will take the opportunity 
to see them. 

At the same meeting Dr. H. Spencer 
Jones, who is Royal Astronomer at the 
Cape of Good Hope, gave an interesting 
account of the latest observations of 
Nova Pictoris. The rings which have 
been reported as seen about the star’s 
image on certain photographs appear 
to be of instrumental origin, for dif- 
ferent telescopes show them of quite 
different sizes. They probably arise 
from the peculiar character of the star’s 
spectrum which is rich in bright lines. 



JUPITER (NOT ROTATING) 

The hazy edge of the photographs is due to the planets 
dense atmosphere. Jupiter rotates in 9 hours, minutei 


minutes 

If the light of some of their wave- 
lengths is not brought by the lens to 
exactly the same focus as the rest, the 
observations are explicable. With 
powerful visual telescopes, however, 
the nova itself has appeared double aud 
more recently triple; in fact a fourth 
very faint component has been suj»- 
peeted. All these objects appear m 
condensations in a small oval patent of 
light and the whole affair is so smafl^ 
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leas than a second of arc across— that 
only a large telescope will resolve the 
details at all, and that under the best 
seeing conditions alone. 

What these extraordinary observa- 
tions mean, no one dares to suggest. It 
is not yet certain whether some un- 
usual optical disturbance of the image 
may not be at work, and any attempts 
at theorizing or at talking of a star 
“breaking up into parts” do not find 
favor with the judicious. It is clear, 
however, that we have here to do with 
one of the most interesting novae 
upon record and future developments 
will be awaited with great interest. 

Another excellent piece of work 
by Dr. Jones which has recently 
appeared may well be described at this 
time. The bright star Procyon has 
long been known as an interesting 
binary. The discovery that it was 
double was not made by direct tele- 
scopic observation but as a result of 
the discussion of a century observa- 
tions of its position in the heavens. For 
so bright a star, observations of the 
right ascension and declination have 
naturally been numerous. These show 
that it is moving in the heavens at the 
unusually rapid rate of 1".24 per year. 
A single set of good observations 
should fix the star’s place with an 
average error of about 0".3, so that a 
single year’s interval would suffice to 
show that it was moving. 

But when a long series of observa- 
tions were collated, a strange thing 
appeared. The star was not moving in 
a straight line but in a wavy curve. 
A straight line (to be exact, a great 
circle on the celestial sphere) can be 
drawn so as to keep close to the actual 
observed track, but the latter oscillates 
back and forth across it, deviating to a 
distance of about 1", which is very 


mucb greater than could possibly be 
explained by any errors in the observa- 
ti<ma» The only reasonable explana- 
tion was that the star must be double, 
having a companion so faint as to be 
InvMble in the telescopes which then 
existed. 

The center of gravity of Procyon 
and its faint companion would move 


uniformly in a straight line; but the 
bright star itself circulating about this 
center would move in a wavy curve. 
The star came back to the same part of 
successive waves of the curve in 40 


years’ time, so that this was evidently 
the period of the orbital motion. 

All these facts were brought out by 
the great German astronomer Auwers 
when a young man, in 1862. Since 
then the star’s motion has continued 
to follow the same wavy curve. 

But why was the faint companion 
not seen? The answer came in 1896 
when Schaeberle, with the great Lick 
telescope, detected a tiny attendant a 
little less than 6" from the bright 
star. It was so faint that it taxed the 
powers of the 36-inch instrument and 
the failure of observers to see it with 
smaller telescopes was at once ex- 
plained. 

From 1896 to 1914 it was followed 
by several observers and found to move 


steadily around Procyon in the direc- 
tion indicated by Auwers’ calculations. 
Then it gradually drew nearer to its 
primary and for the last dozen years it 
has been invisible, lost in the glare of 
the bright star. According to the 
latest estimates the companion is less 
than one one-hundred-thousandth part 
as bright as Procyon, so that no one 


could expect to see it close to the 
latter. 

To work out the exact orbit of such 
a systeifi is a hard problem. The mi- 
crometer measures of the companion 


cover but a part of the orbit and are not 
very accurate on account of its faint- 
ness. The observations with the 
meridian circle which extend from 1755 
to the present, cover more than four 
complete revolutions. But when the 
computer starts work upon them he 
must take all sorts of precautions. The 
minutest errors must be found and 
eliminated, much calculation must be 
done, and a final solution reached. 

S UCH work is exceedingly labori- 
ous. The mere account of Dr. 
Jones’ work containing only the ob- 
servational data on which it is based, 
and a general summary of the methods 
and results, occupies nearly 40 pages. 
The original calculations would make 
a far larger pile. 

At the end after a full consideration 
of all the various data he reaches 
highly satisfactory results which ac- 
count for the whole observational ma- 
terial accumulated during 170 years. 
The period of the companion “O” 
motion is 40.23 years; its mean dis- 
tance 4". 26; the eccentricity of the 
orbit 0.310, and its inclination 80®.6. 

The parallax of Procyon has been 
accurately observed, and it follows 
that the mean distance of the com- 
panion is actually just a little less than 
14 times that which separates the 
Earth and the Sun, and therefore al- 
most half between those of Saturn 
and Uranus. The mass of the brighter 
star is 1.24 times the Sun’s, so that it is 
a good deal like the latter, though some- 
what heavier, hotter and brighter. The 
companion has but two fifths of the 
Sun’s mass. Even this is unusually 
large in proportion to its brightness 
and it is probable that it is a “white 
dwarf” like the Companion of Sirius 
which behaves similarly. — London, 



ORBITAL MOTION OF A DOUBLE STAR 


fli$ three photographs of the star Kreuger 60 were taken, r^peetisely, in t 906 , 1915 and 1920 , 
During that period of time the faint companion's position angle changed about 90 degrees 
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APPEARANCE OF NOVA PICTORIS ABOUT APRIL FIRST 

The rings are thought to have resulted from the use of a lens corrected for the blue end 
of the 8'!>ectrum. Thus the other cohrs were out of focus, and each color caused its ring 
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laming 

Unique Concrete 
Withstand 

12-inch by 12-inch heavily re- 
inforced concrete legs. Since 
their bases were imbedded In. 
the sand and they were fastened 
to adjacent tetrahedrons with 
seven lines of cable, these six 
were pulled apart as the 14 
tetrahedrons below them were 
swept toward the river bank. 

With six broken and the 


BANK OF SANTA CLARA RIVER AFTER A RAMPAGE 

After the flood watere of the storm of February, 1927, had Bubirided, a great slice was found to 
have been cut from the bank. The tetrahedrons were installed here to prevent further cutting 


T he recently completed river- 
bank protection at the western 
end of the Santa Clara River 
state highway bridge near 
Montalvo in Ventura County, Cali- 
fornia, although damaged and badly 
displaced by the terrific flood resulting 
from the failure of the St. Francis 
Dam, proved effective and prevented 
damage to the state highway, to the 
Southern Pacific Railroad and to the 
abutting property, which, without this 
protection, would have amounted to 
many times the original cost of the 
bank protection. 

Except for the line of defense made 
by these reinforced concrete tetrahe- 
drons, the rushing flood waters would 
have washed away many acres of 
fertile ground on the west bank of the 
river and would have washed away the 
earth embankments at the west of the 
state highway bridge and of the bridge 
on the main Coast Line of the Southern 
Pacific Railroad. 

Standing directly in the path of the 
torrent, the bank protection, consisting 
of a row of 30 reinforced concrete 
skeleton tetrahedrons extending out 


from the river bank to deflect flood 
water under the main bridge and to 
protect the west approach, was struck 
by a wall of water 15 feet high. This 
wall of water carried with it a mass of 
large, uprooted trees, telephone and 
power poles, and portions of buildings 
and barns which had been destroyed 
by the flood. This battering ram was 
at work for several hours in its attack 
on the westerly approaches of the high- 
way and railroad bridges. The force 
of the rushing waters was so tremen- 
dous that the entire row of 30 tetra- 
hedrons, weighing over 200 tons and 
laced together with seven lines of one- 
inch cable, was swung back 150 feet 
toward the river bank at the down- 
stream end, pivoting about the heavy 
concrete anchor at the bank on the up- 
stream end, which held firm, 

S IX of the 30 tetrahedrons — those 
located most centrally in the low 
water channel and which had become 
partially imbedded in the river bot- 
tom during a previous high flow of 
water — were torn to pieces by the tor- 
rent, which snapped and broke the 


others badly displaced, the 
* row of 30 concrete skeleton 
tetrahedrons successfully re- 
sisted the most tremendous 
flood that ever rushed down the river 
channel. The earth approach to the 
west end of the bridge was not dam- 
aged, for the water was deflected by 
the tetrahedrons to its proper course 
under the bridge. Large quantities of 
brush and trees were collected by the 
protection work, and the area remain- 
ing between the row of tetrahedrons 
and the river bank and also on the 
stream side of the protection was silted 
up with about four feet of sand and 
gravel,! thus straightening the channel 
and leaving conditions better than be- 
fore the flood as far as the river chan- 
nel was concerned. 

So great was the flow of water that 
it topped the bridge floor by more than 
a foot and carried away 240 feet of ^e 
pile trestle approach to the bridge, in- 
cluding all of the reinforced concrete 
pile bents except the westerly shore 
span. A hundred feet or more of the 
bridge deck was thrown up high on the 
west river bank, where it lay for some 
time intact, 300 or 400 feet from where 
it was displaced. 

If the Santa Clara River were al- 
lowed to choose its own course, it 



COMPLETED PROTECTION WORK AFTER FAILURE OF ST. FRANCIS 0AM 

The line of unique concrete forms installed and anchored to the bank When the flood waters swept hg. the tetrdhedrqns etero twisM M 

at about the point from which the photograph at top of page was taken the area behind them was rama about four foOt ^ a ssdt iopOm 
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a Turbulent Torrent 

Forms for Preventing Disastrous Erosion 
St Francis Dam Break Flood 


By E. T. SCOTT 

Entinttr, DtvMon of Highways, California 

would most likely meander out of its 
regular channel, in a manner similar 
to that of the Mississippi, rather than 
flow under the 2077-foot state highway 
bridge near Montalvo. On several oc- 
casions during the last few years the 
river, swollen by flood waters, has 
swung sharply to the west, cutting away 
the 15-foot embankment on that side 
of the river and destroying several 
acres of agricultural land. 

During the storm of February, 1927, 



POURING CONCRETE 

Concrete for the top woe poured by nwane of 
a teeUr beam. Note eheet-iron corner forms 


the river took another swing to the 
west at a point about 1200 feet up- 
stream from the state highway bridge 
and continued to wash away the high 
river bank until it threatened to cut 
through the west approach to the 
bridge. Only the vigorous action on 
the part of the maintenance organiza- 
tion prevented the highway from being 
washed out. 

The trees, cable, and brush used 
successfully by the maintenance crew 
during the storm, in preventing the 
flood waters from cutting through the 
highway, offered but a scant barrier 
to further inroads from the stream 
during floods of the winter to follow. 
Studies were made to determine the 
best means of bank protection for the 
particular case. An inspection made of 
various types of bank protection work 
used on ^e Santa Clara River showed 


that the only type of permanent bank 
protection that had successfully with- 
stood the floods was the concrete skele- 
ton tetrahedron. 

This form of protection to control the 
river was first employed by Dan Shel- 
don, a rancher who has owned and 
operated for many years a 400-acre 
ranch immediately north of the state 
highway and located along the west 
bank of the river. As long ago as 
1912. Mr. Sheldon constructed and 
placed at strategic points along the 
river, concrete tetrahedrons which he 
invented and which have since been 
most successful in controlling the flood 
waters of the river adjacent to his 
property. 

S TANDING 13 feet high, composed 
of six 16-foot legs a foot square, 
well reinforced with steel, and weighing 
about seven tons each, these forms are 
capable of withstanding a tremendous 
force. 

Should the tetrahedron be under- 
mined or even toppled over by the 
flood, it still stands on a broad base, 
always offering a resistance to the on- 
rushing water. Several years ago one 
of the heavy tetrahedrons standing at 
the end of a row, and not cabled to the 
adjoining tetrahedrons, was washed a 
quarter of a mile downstream by the 
flood. It took hours for the heavy 
concrete figure to cover the distance 
because each time it rolled to a new 



ASSEMBLY OF REINFORCEMENT 

UtmfoTcing rode were assembled in position 
before the concrete forms were constructed 


one of its four similar bases, it stood 
upright, always resisting the force of 
the river. After the storm the strayed 
tetrahedron was dragged back to its 
place wdth a tractor, having suffered 
no damage during the trip. 

A large amount of driftwood and 
brush is carried by the Santa Clara 
River during flood times. Soon the 
drift begins to accumulate against the 
row of concrete tetrahedrons which are 
now laced together with cables. As the 
tangle of brush increases, the swift 
current of the river is retarded a little, 
and the silt and sand carried by the 
water begins to drop and accumulate 


h 



THE ROW NEARS COMPLETION 


A wian may be seen directly behind the first tetrahedron of the row which is anchtred at the 
farthermost end* At this stage the deepest part of the Urn water channel had been crossed 
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PROOF OF THE EFFECTIVENESS OF THE WORK 


Ce6m brought down by flood waters, was caught by the forms and sens’d to assist in holding 
back the flood. Although Bonui of the tetrahedrons were datnaged, they were effective 


both above and below the obstruction 
to form a strong wall, and the river 
veers back to its old channel. 

In order adequately to protect the 
highway embankment leading to the 
bridge and force the river over toward 
its old channel, a row of 30 of these 
concrete skeleton tetrahedrons, placed 
approximately 19 feet apart from cen- 
ter to center, was constructed along 
the west bank of the river on the up- 
stream side of the bridge. Nearly 600 
feet in length, this row was installed 
at an angle swinging downstream from 
the river bank so that it crossed a 
newly cut low water channel. 

During the construction of this row, 
ranchers owning property along the 
east bank of the river over 2000 feet 
away, objected to the continuation of 
the work as originally planned, fearing 
that flood waters, would be forced 
across the river to do damage to their 
property. 

I N order to appease the complaining 
ranchers without lessening the 
effectiveness of the protection work, 
an angle was thrown into the line and 
the six tetrahedrons farthest from the 
bank were constructed at a right angle 
to the direction of the bridge. 

In constructing these tetrahedrons, 
steel reinforcement consisting of eight 
one-half inch bars for each 16-foot 
leg, was assembled where the tet- 
rahedron was to be constructed. The 
two outside corner bars of each leg 
were cut 17 feet, six inches long and, 
when installed in place, the ends were 
bent into and tied to the opposite 
corner bars of adjacent legs. The re- 
maining six bars of each leg were 14 
feet long and were placed so that their 
ends projected past the ends of bars 
in the other legs at the comers. A 
spiral reinforcement of Number 8 
wire was then wound around the longi* 
tudinal reinforcing bars with a pit^ 
of six inches. Sheet iron comer forms 


were then slipped over the reinforcing 
bars at the three corners of the base 
and wooden forms for the legs set in 
place. A sheet iron corner form similar 
to those used on the base comers, but 



TIED TOGETHER WITH GABLES 

Forms were iied together with old one-dnek 
cable which was wrapped around the legs 


having a small opening at the top to 
admit concrete, was used at the vertex 
of the tetrahedron. 

Concrete was poured into the lower 


part of the tetrahedron 6ire0y tpm 
wheelbarrows. As the consteuction 
progressed, concrete was shovided into 
the forms, while the last few cubic feet 
of concrete to be placed at the top was 
elevated by a bucket attached to a 
portable swinging teeter beam. 

The completed tetrahedrons were 
placed with the 16-foot sides in line on 
the upstream side and the points of 
the equilateral bases downstream. A 
solace of three feet was left between 
the corners of adjoining tetrahedrons 
on the upstream aide. 

Six lines of old one-inch cable secured 
from nearby oil fields, were stretched 
along the upstream side of the row and 
one line along the downstream side. The 
cables were fastened by simply wrap- 
ping them around the legs of the tet- 
rahedrons and by the use of cable 
clamps. The purpose of the cable was 
to tie the whole row of tetrahedbrons 
together so that they would act as a 
unit during a flood to catch and hold 
the brush and trees carried down by 
the storm waters. 

A t the attached end of the pro- 
tection work, the cables were cast 
into a large block of concrete which 
anchored them at a safe point to the 
river bank. Some brush was then piled 
near the bank to prevent any possible 
cutting away of the bank behind the 
protection work. 

The reinforced concrete tetrahedrons 
were constructed at a cost of about 
112 dollars each, exclusive of the 
cables, and at the cost of construction 
of a temporary road into the river 
bottom, and of a ditch which was 
necessary to deflect the river away 
from the construction work. The cost 
of the protection work, including all 
expenditures, was a little over seven 
dollars per lineal foot. 

The work of constructing these 
forms was all done by a day-labor 
crew with a foreman in charge. 
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Byrd’s Proposed Antarctic Route 

AIX the world will be reading of and listening to exploration, yet the map has been kept as clear as possible 

I\ reports of Commander Byrd’s antarctic flights. so that the reported positions of the Byrd expedition may 

From all available sources of information, we have drawn be plotted in by our readers, as they are received from 

a Twap to j^ve the essential facts of previous South Polar time to time from his powerful wireless on the Sotnpson. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 

By MORRIS FISHBEIN, M. D. 

KiMor o/ the Journal of the American Medical Aeeoclatlon atui Hygela 


Ventilation of Schools 

T he executive secretary of the 
New York Commission on Venti- 
lation, Mr. Thomas J. Duffield, has 
recently made a series of studies to 
determine the best type of ventilation 
for schools. An associated investi- 
gation dealt with the amount of fresh 
air required by the average child in 
school. In one study conducted in 
Cattaraugus County, New York, 48 
rooms in 41 different buildings were 
investigated. Regular observations 
were made of the temperature and of 
the humidity. Schools heated by 
furnaces were compared with those 
heated by jacketed stoves and ordi- 
nary stoves. In addition to these 
factors, records were kept of the inci- 
dence of coughs and colds among the 
pupils and of the relationship between 
such symptoms and the temperature 
and humidity. 

Previous investigations made by the 
Commission had shown that for pur- 
poses of school ventilation, window 
ventilation was probably as good if 
not superior to forced ventilation by 
especially designed ventilating sys- 


are great between the floors, the 
ceilings and the centers of the room 
in rooms in which provision is not 
made for circulation of the air. Mr. 
Duffield says: 

‘Tn general, the prevalence of re- 
spiratory illness shows an inverse re- 
lationship to outdoor temperatures; 
that is, the incidence of respiratory 
illness is greater during the cold 
months of the year. In the absence of 
other factors, however, low tempera- 
ture itself does not appear to be di- 
rectly associated with increased re- 
spiratory illness. 

‘‘During periods of low temperature, 
deviations from the general trend of 
the incidence of respiratory illness 
vary with the fluctuations in precipi- 
tation, the maximum effect occurring 
in the week following that during 
which an excess of precipitation oc- 
curred. As spring approaches and the 
outdoor temperatures become higher, 
the ejffect of precipitation is not nearly 
so pronounced as during the periods 
when average outdoor temperatures 
are below freezing.’’ 

The investigations made relative to 


to keep the room temperature from 
exceeding 66 degrees Fahrenheit. 

In this connection Mr. Duffield 
points out that the mechanical venti- 
lating systems are usually shut down 
long before outdoor temperaturea 
average 65 to 60. It therefore remains 
for heating and ventilating engineers 
to provide first a heating plant that 
will just compensate for structural 
heat loss over a wide range of outdoor 
temperatures, and second a means of 
introducing quantities of air varying 
with the average ages of the pupils 
and the outdoor temperatures in a 
manner that will not produce draft. 

An Improved Splint for Baseball Finger 

W ITH the coming of summer, in- 
numerable young men who reach 
with “butter-fingers” for baseballs suf- 
fer exceedingly until the jammed up 
joints straighten out. Dr. Philip 
Lewin designed a splint for the care of 
such fingers which is exceedingly 
simple and which is of great aid in 
securing a prompt restoration of ser- 
vice. The splint is made of aluminum 
and is molded to fit the individual case. 



ALUMUMINUM splint for holding finger JOINTS 

Several views are shown. The balUike prominence a produces hyperextension of the end phalanx 


terns. Previous investigations revealed 
the fact that there was less respiratory 
disease in rooms with moderate tem- 
peratures than in those which were 
over or underheated. 

Among other interesting observa- 
tions it was found that rural schools 
heated with furnaces and jacketed 
stoves are more likely to be overheated 
than the rooms heated with ordinary 
stoves. Differences in temperature 


the amount of fresh air required by 
the school child indicate that 30 cubic 
feet of fresh air per minute are re- 
quired to keep the temperature of a 
room occupi^ by fifteen-year old 
pupils from exceeding 66 degrees 
Fahrenheit when the outdoor temper- 
ature reaches 55 degrees Fahrenheit. 
First grade pupib require 80 cubic 
feet of fresh air when the outdoor 
temperature is 60 degrees Pahrenhdt 


The Place of Copper in Nutrition 

S ECOND only to the fundamental 
discovery of Steenbock in relation 
to the irradiation of food is the an- 
nouncement of the work of Waddell, 
Elvehjem, Steenbock and Hart to the 
effect that copper is a substance of the 
greatest importance in relationship to 
the building of blood in the human 
body. Heretofore it has been the 
general belief that iron is the one 
mineral substance of primary impor- 
tance in this connection. 

The Wisconsin investigators found 
that highly purified inorganic salts of 
iron did not increase the level of red 
coloring mattqf in the blood of animals 
which had been made anemic by be- 
ing put on certain diets which in- 
variably produce anemia. On the other 
hand, certain natural foods, such a# * 
liver, lettuce and com are remedml* 
When these food substances were 
duced to ash, these extracts weiis 
found to be effective. They therefoife 
determined that some other sutn 
stances besides iron must be re^ 
sponsible. 

An anal^^is of the ash indicated th^ 
a trace of copper invariably preset 
in the ashes ^ ahy natural foods, If 
supplied along with Iron saltsi 
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ated the hazard of anemia when the 
animals were fed with the diets that 
have been mentioned. The occur- 
rence of copper in plant and animal 
tissues has been known for some time. 
Many investigators find it in the 
human blood» in an amount approxi- 
mating 0.0017 milligrams of copper 
per cubic centimeter. 

Here is another metal added to the 



BARRACUDA 

Sphyraona barracuda and 1 1 -year oUl boy, 
snowing relative size of the dangerous fish 


many that are already known to be of 
great importance in the human body. 
The sophistication of modern diets 
has tended to elimination of the 
mineral salts. Now scientists are be- 
ginning to find that these things are 
of the greatest importance to the 
human organism, even though the 
amounts concerned are so infinitesimal 
as to represent frequently merely a 
trace. 

The Danger From Electric Shock 

D uring the year 1926-1927, 64 
men were killed by high voltage 
electric shocks in New York State. It is 
now recognized that currents of from 
100 to 250 volts may be dangerous, and 
contact with high tension currents up 
to 100,000 volts that are now employed 
to transmit electric energy over long 
distance is realized by everyone to be 
dangerous. 

Electrical burns are treated as are 
other burns. However, conditions of 
fibrillation of the heart, stopping of 
the respiration and sudden death from 
electric shock are not usually treated 
correctly. Recent investigations in- 
dicate that prompt efforts at resuscita- 
tion, including vigorous attempts at 
artificial respiration, will save niany 
lives. 

The paralysis of the breathing ap- 
pgratuB is apparently temporary in 
many cases; if artificial breathing is 
Icept up long enough, patients may re- 
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cover who would otherwise die. Experts 
therefore recommend that movements 
of the chest should be started as soon 
as possible and continued even for 
hours in such cases. The only reason 
for discontinuance should be unmis- 
takable signs of death. 

Botulism in 1927 

S OME years ago the country was 
startled by numerous outbreaks of 
botulism due to the eating of ripe olives 
that had been contaminated with this 
germ. The ripe olive industry sup- 
ported scientific investigations which 
have resulted in cleaning up of this 
danger. The canning industry in gen- 
eral has also paid particular attention 
to the prevention of botulism and the 
results have been notably successful. 

From 1899 to 1927 there were 150 
outbreaks of botulism ref)orted in the 
United States and Canada, with one 
outbreak in England and one in Argen- 
tine, giving a total of 518 cases with 347 
deaths. The mortality was thus 67 per- 
cent, which is one of the highest mortal- 
ities known in medicine. The disease is 
rapidly fatal, and for this reason de- 
mands so much medical interest. Only 
five outbreaks occurred in 1927, 
whereas there would have been 13 if the 
condition had occurred with the fre- 
quency with which it used to occur. 

All of the outbreaks in 1927 were due 
to home-canned foods — in two cases 
corn, in two cases string beans, and in 
the remaining cases pears. In four of 
the cases the food was noticeably 
spoiled before it was used but the 
people ate the food anyway. As a re- 
sult of these five outbreaks, 1 1 persons 
became ill and 10 of them died. In one 
of the outbreaks an entire family was 
blotted out, the food taken being 
canned corn which had been made into 
soup by a child. Four persons ate the 
soup and all four died. The food had 
been heated in the making of the soup, 
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but apparently insufficiently to protect 
against the poisoning. 

In commercial canning, sterilizing 
processes have been standardized to 
such an extent that the industry may 
be said at this time to be safely con- 
ducted for public health. 

The Barracuda — A Fish Most 
Dangerous to Man 

T he Journal of (he American Medi^ 
cal Association called attention 
recently through an article by Dr. E. 
W. Gudger of the American Museum of 
Natural History and C. M. Breder, Jr., 
of the New York Aquarium, to the fact 
that the barracuda, a large savage 
pike-like fish, is probably one of the 
most dangerous fish that exists in 
tropical seas. A case is described in 
which a barracuda attacked a sailor of 
the United States Navy who was 
swimming in the ocean near Panama. 
In that case the sailor was bitten so 
severely that his limb was almost torn 
to pieces. 

As can be seen by the illustration, the 
barracuda is almost as large as a twelve 
year old boy and its mouth is such that 
any bite is likely to result in severe 
injury. 

The authors report many other in- 
stances in which this fish has attacked 
human beings, sometimes causing 
death and in other cases the loss of 
limbs. It is pointed out further that 
the barracuda is recognized by all of 
the natives of the Caribbean-Gulf 
region as more apt to attack man than 
is the shark. This is due to the fact 
that its food getting depends on what 
it sees more than on what it smells. It 
is attracted by any flashing object, and 
is likely to strike immediately. It is 
known, moreover, never to strike more 
than once. The New York investiga- 
tors are convinced that the barracuda 
is the most dangerous to man of all of 
the fish of the sea. 



MOUTH AND JAWS OF A 55-lNGH DRIED BARRACUDA 
Thm are two aefo rf teeth in the upper jaw and only one in the lower 
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Naval Adequacy— I 


Naval Bases Constitute a Primary Element of Naval Strength. 
The United States Has But a Few, Many of 
Which Are Woefully Inadequate 


By CAPTAIN N. H. GOSS, U. S. N. 


The Truth About the Navy 

'T'HE accompanying article la the first of a naval series in which we asked Captain Goss to give 
us the benefit of the broad knowledge of naval questions which he has gained by thorough 
training, years of experience as a naval officer, and participation in war games of the fleet Our 
sole purpose in publishing these is to state authoritatively the case for the navy, to bring order 
out of chaos, and to show the navy’s present handicaps and requirements. 

SCIENTIFIC American is a strong proponent of naval limitations. We realize, however, .the neces- 
sity of maintaining our navy so that it provides adequate military protection based upon our specific 
naval problems^ which, assuredly, are different from those of other powers. These problems re- 
tain their relative proportions regardless of limitations. In his articles, Captain Goss discusses 
the many varied elements embodied in the broad subject of naval strength and shows their re- 
lation to each other by the same method naval experts employ to determine what constitutes an 
adequate navy. 

No war hysteria should be included in a discussion of this nature. Great Britain and Japan 
are mentioned in this series of articles only because these two nations happen to be comparable, 
in naval power, to the United States. Any plea for adequate naval strength must, therefore, be 
predicated upon a study of heir strength as well as upon consideration of our own absolute needs. 

— TAe Editor. 


S EA-POWER is an inclusive term 
since so many elements con- 
stitute naval strength. First 
there are the ‘‘positions'* of 
which Napoleon used to talk; and these 
positions, upon which ships may rely 
for fuel, shelter, and repairs, are, in 
many cases, even more important than 
military positfons on land; for ships 
have to go somewhere and can stay 
at sea for a limited time only. Hence 
their usefulness and the areas in which 
they are able to operate depend almost 
entirely upon these strategic developed 

The illuEtratiun at the top of this page Ahows the 
fleet at Lahaina Roads, the only fleet anchorage in 
Hawaii. Unsiicltered from the west, this open road- 
stead lacks harbor facilities. 


positions which are called naval bases. 

Ships are naturally a cardihal ele- 
ment of naval strength and in these 
modem times the word is an inclusive 
term as well, since it encompasses not 
only combatant men-of-war but also 
plane-carriera. aircraft, tenders, repair 
vessels, and finally, merchant ships for 
the transportation of supplies. 

T he third cardinal division of naval 
strength is personnel, for, at sea 
especially, it is still the trainei} man 
behind the gun and in the engine room 
that counts; efficient naval personnel 
cannot be improvised overnight no 
matter how great tnay be the general 


resources in man power of a nation. 

Trained f^rsonnel is an especially 
important factor of sea power also, 
because to a maritime country like 
ours, without powerful continental 
neighbors, the navy is the first line of 
defense, the first to meet the shock of 
conflict, the outer bulwark behind 
which the country has to mobilize and 
organize in time of stress; hence to be 
of value it must always be ready and 
efficiently maintained in tinte of p^ee. 

It is only natural that one 
more of the diaeu8(doQ about ships or 
aircraft or some of the more e«ii^ 
recognizable dements of tutval strei^ 
than one dees of the more gnsoMie me* 
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tors of naval bases and personnel, but 
these more silent partners are not less 
important. We hear a good deal of 
the general term, adequate nary. It 
has been included in party platforms 
for years, but we do not hear so much 
of what constituted an adequate navy. 
If we look into it, however, the term is 
not so hard to define, for a navy is 
adequate when it is equal to its 
allotted tasks and able to support and 
defend the country's policies. 

The tasks that fall to the navy's lot 
depend naturally, to some extents on 
the strength of the other principal 
naval powers, but, first of all, they 
depend upon geography; the location 
of the country and the length of its 
coast lines; the location of its harbors 
and their shelter, commercial, and re- 
pair facilities; whether it fronts on one 
or more oceans; the location of its 
possessions and whether they are self- 
supporting; whether the country is 
dependent on imports of essential 
commodities and, if so, the location 
of its trade routes; the communications 
between the different coasts of the 
home-land and its possessions; the 
quality of the harbors either developed 
or suitable for development into naval 
bases; and the distances between im- 
portant ports in the home land, be- 
tween its coasts, and to its important 
possessions. 

This leads naturally into a discussion 
of the first primary element of sea 
power, viz., naval bases. It is not the 
purpose in this discussion to go deeply 
into the question of home-land defense 
of the principal naval powers, since 
it is to be conceded by a non-aggressive 
country such as ours, that each of these 
powers should be supreme in her own 
waters. It is particularly unnecessary 
to discuss this in the case of Great 
Britain which is but a small island 
country possessing many good har- 
bors close together, with very exten- 
sive and quite ample repair, docking, 
and shelter facilities. The same is 
true of Japan, although her location so 
much nearer to our own possessions in 
the Par East, and her encircling posi- 
tion in front of our markets in China, 
are a matter of concern to us. Suffice 
it for the moment, however, to say 
that Japan, too, has these facilities in 
ample measure. 

S INCE it so happens that the United 
States, the third of the principal 
naval powers under discussion, is the 
only one that is a continental nation 
fronting on two oceans, distant from 
each other many thousands of miles 
by sea, the naval defense of this 
country is inherently a more compli- 
cated and difficult problem. While 
the British or Japanese home fleet 
could, in a matter of hours, steam 
from port to port and encircle either 
the British or Japanese islands, it 
would a matter of days for such a 
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fleet to cover even one of our two 
coasts. We see, then, how geography 
is inherently such an important factor 
in naval strength and how, since a fleet 
cannot be in two places at once, it 
determines in advance the fact that 
considerable force is required to con- 
stitute an adequate navy for the 
United States. 

Each of the three powers under dis- 
cussion has extensive possessions out- 
side its home land area. Of these, the 
Japanese are by far the more compact, 
Korea lies only a few miles across the 
Sea of Japan; Port Arthur and the 
ports of Manchuria, where she at 
present exercises a predominant in- 
terest, are just beyond. Her main 
group of islands encircle the principal 
ports of China with whom she has, to 
say the least, trade connections of ex- 
treme importance. The mandate islands 
composing the Marshall and Caroline 
groups are relatively close at hand, the 
farther group being not more distant 
than San Francisco is from the Ha- 
waiian Islands. 

G reat Britain, as every school- 
boy knows, has possessions cover- 
ing the seven seas. In this discussion, 
however, we are not concerned with 
those in the European zone, in Africa, 
or in the south Pacific, but only with 
those that lie off our own coasts, along 
the approaches to the Panama Canal, 
across the trade routes to South 
America, or near our present posses- 
sions in the Far East. These will be 
referenced in some detail, since they 
contain harbors that are of present or 
possible use for ships, some being 
developed naval bases, some with com- 
mercial facilities, many that at least 
offer shelter, and some that are readily 
capable of development into advanced 
naval bases. 

All these points affect naval 
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strength and have a bearing on 
what constitutes an adequate navy. 
Beginning near our own coasts, the 
British have Bermuda a few hundred 
miles distant — say a few hours by air. 
Bermuda has a small naval station; a 
naval drydock capable of handling 
destroyers, submarines, and light craft; 
extensive sheltered anchorage space; 
some degree of fortified protection; 
and is, on the whole, admirably 
adapted for use as an advanced naval 
and air base. 

A little farther down towards the 
Caribbean and directly on our route to 
Panama, Great Britain owns thq 
Bahamas with their various sheltered 
anchorages. Inside the Caribbean, 
still on the .route to Panama, she 
possesses Jamaica which has many 
resources of supply, considerable har- 
bor developments, and is partially de- 
fended. Along the eastern fringe of 
the Caribbean, Great Britain owns 
most of the Leeward and Windward 
Islands which lie along the trade route 
to South America. Some little com- 
mercial facilities exist in various of 
these islands; and under the lee of 
St. Kitts and Nevis is the fleet anchor- 
age alternately used by the French 
and British fleets during our colonial 
and Revolutionary War period. 

T O complete the chain encircling the 
eastern Caribbean, the British have 
Trinidad with a sheltered anchorage 
sufficient for any navy. On the north 
coast of South America lies British 
Guiana and up the Central American 
coast from Panama we soon come to 
British Honduras on the flank of the 
route into the Gulf of Mexico. None 
of these latter possessions are fortified 
in a modern sense but all have some 
shelter, many of them have some com-| 
mercial harbor facilities, many offer 
some supplies of various natures, and 



THE HARBOR AT SAN DIEGO 


This is the principal destroyer ^ tubmarine, and air base on the weet eoant The harbor is cmaU 
and the channel too ehallow for our new edrerafi carriers. The air base dock is ehown on rigid 
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BEAUTIFUL HILO HARBOR, HAWAII 

AUhough this is our principal port in Hawaii, it is but a small harbor open to the sea. It 
will be seen that great crowding is necessary in order to anchor only a smaH part of the fleet 


all have potential value when in the 
possession of a foreign power. 

I N the Pacific we shall, as noted 
heretofore, concern ourselves only 
with foreign possessions that lie along 
our lines of communication with our 
present possessions in the Far East. 
Of the three routes, the northern one, 
by way of the Aleutian Islands, is 
effectively barred for reasons that will 
be discussed later with reference to the 
treaties emanating from the Washing- 
ton Conference. The southern route, 
by way of Samoa, although the long- 
est, has some potential value since it 
is the most direct route from Panama. 
The British now have the former 
German possessions in Samoa itself; 
the Fiji Islands about 650 miles away; 
anchorages of some consequence in the 
New Hebrides and Solomon Islands; 
and an extensive fleet anchorage in the 
Admiralty Islands just off the coast of 
New Guinea. Near the Philippines, 
only 600-odd miles across the China 
Sea from Manila, lies Hong Kong, a 
British possession of many years 
standing, with the best dock, harbor, 
and base facilities on the China coast. 
Furthermore, the British are develop- 
ing at Singapore, less that 1400 miles 
from Manila and less than 1000 miles 
from the western portion of the 
Philippine group, a great naval base of 
first magnitude destined to be their 
main position in the Orient. It will be 
an ample, fortified base capable of 
docking their largest vessels. 

To complete .the picture of the 
inquiry into the bearing of naval 
bases on sea-power, we will now con- 
sider our own possessions. In the 
strategic areas which encompass the 
defensive areas off our own southern 
coasts — our vital communication lines 
in defense of, and through, the Panama 
Canal, and with South America from 


which we must import essential com- 
modities such as sugar, coffee, nitrates 
and manganese— we have a small naval 
station at Guantanamo on the south 
coast of Cuba, 60 miles westward from 
Windward Passage. This is unfortified, 
has very limited fuel and supply 
facilities, no repair facilities of im- 
portance, no drydock, and is of too 
limited extent to shelter the major 
portion of the fleet. 

We have close political and trade 
relations with Cuba, Haiti, San Do- 
mingo and the Central American 
countries north of the Panama Canal, 
but on none of these could we rely, in 
case of war, for anything beyond be- 
nevolent neutrality. The canal itself 
is strongly fortified as an outpost but 
its continued possession by us is de- 
pendent on command of the sea. Its 
possession may be considered of para- 
mount importance, and it is certain 
that its defense could not be neglected 
in determining the naval strength of 
the United States. 

W HILE we have ample docking and 
repair facilities at our bases on the 
Atlantic coast, we are not so fortunate 
on the Pacific. There is one large dock 
and considerable repair facilities at 
Balboa, in the Canal Zone. At San 
Diego, where our destroyers, sub- 
marines and aircraft base, we have our 
most extensive air base, although the 
channel and wharfage does not permit 
our new giant aircraft carriers to enter 
port. Destroyers there base almost en- 
tirely on their tenders, and the im- 
provised repair facilities ashore are not 
even sufficient to care efficiently for 
the large number of destroyers laid up 
at this port of commissiop. Sub- 
marines basing there are dependent en- 
tirely upon their tenders. The supply 
facilities are adequidie for peace time 
but not for war* This port is blessed 


by excellent climatic and weather con- 
ditions, but its harbor is very limited, 
is unfortified in a modern sense, and is 
directly open to gun-fire from vessels 
at sea. 

At San Pedro, where our battle fleet 
normally bases, there is nothing ex- 
cept an open roadstead and an ex- 
tremely limited space behind a small 
breakwater. At San Francisco, one of 
the best harbors in the world, which is 
admirably adapted by geographic loca- 
tion, commercial connections, port, 
supply, labor, market, and other com- 
mercial facilities, to be the great 
natural base on the Pacific coast, there 
is only one commercial dock down the 
bay at Hunter's Point that our large 
vessels can possibly use. True, we 
have extensive dock and repair facili- 
ties 30 miles up the bay at Mare Island, 
but the channel there is so narrow and 
shallow that it is very inconvenient 
even for our cruisers. 

Our other base on the west coast is 
at Bremerton, about 18 miles across 
Puget Sound from Seattle, where we 
have two docks capable of handling our 
largest vessels, and other extensive 
base facilities and equipment. The use 
of this base, however, is handicapped 
by extensive fogs and treacherous cur- 
rents in Puget Sound, and the base is 
inadequate to handle properly all the 
heavy ships of our battle fleet even in 
peace time. 

P EARL Harbor in/Hawaii, a few miles 
from Honolulu on the Islandof Oahu, 
is our advance base in the Pacific. There 
we have one dock of major size and a 
slip for hauling out submarines and 
small craft, extensive fueling equip- 
ment, but limited repair facilities. At 
present, Pearl Harbor is very limited 
in berthing facilities. Unfortunately, 
also, the total water area of this 
natural harbor, even if dredged, is 
quite too limited to accommodate a 
fleet. As everyone knows, the harbor 
at Honolulu is extremely small, and 
the open roadstead off the harW is 
uncomfortable in peace time and would 
be impractical in war. The only 
anchorage in the Hawaiian group that 
could contain the fleet is what is known 
as “Lahaina Roads,” off the Island of 
Maui. This position is somewhat shel- 
tered to the north, south, and east, but 
open to the 'West and incapable of 
fixed defense except by mines. 

The above has been discussed at 
some length, since this present weak- 
ness in base facilities on our Pacific 
coast itself has an important bear- 
ing upon the general subject of 
other bases in the Pacific. Since ships 
that are either undergoing repairs or 
laid up awaiting repairs, temporarily 
have no military value, they have to 
be deducted from the strength of the 
fleet at that particular time. In actual 
practice^ it is seldom possible to have 
all vessels away from the yards with 
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thj6 fleet at once, so that the more 
quickly ships can be refueled, repaired, 
or overhauled, the less the fleet at sea 
will be handicapped. 

It has to be noted here that at the 
Washington Conference the Japanese 
refused to consider any of our sug- 
gestions for limitation of fighting ships 
unless we agreed in advance to abstain 
from amplifying the base facilities we 
had in our own oriental possessions, 
and unless we also agreed not to estab- 
lish any new bases or fortifications in 
the Philippines, in Guam, in Samoa, or 
even in the Aleutian Islands. Stu- 
dents of Pacific problems quickly learn 
that great distances are involved in 
this area. 

It is nearly as far from our west coast 
to Honolulu as it is from our Maine 
coast to Europe. Despite the great 
advantage of the Panama Canal, it is 
more than 3000 miles from the Panama 
Canal to San Francisco, a distance 
greater than from New York to Europe. 
It is even farther than this — over 3300 
miles**- from Hawaii to Guam, and 
Guam is only a little more than two 
thirds of the way to Manila. The 
route directly across from Panama by 
way of Samoa is naturally still farther. 
The northern route by way of the 
Aleutian Islands is much shorter, but 
no harbor facilities or modern aids to 
navigation exist in the natural harbors 
of the Aleutian Islands, and this route 
leads directly by the main Japanese 
Islands as well. So at present the only 
feasible route to the Philippines is by 
way of Hawaii. 

Examining this route we quickly see 
the strategic and great potential value 
of the Island of Guam. This island is 
actually an ideal possession for an ad- 
vance base since it is compact, about 40 
miles long, with high land and rugged 
shores, and is surrounded by deep 
water not easily mined. It has a small 
natural harbor capable of extensive 
development. 

N umerous and abundant har- 
bors abound in the Philippine 
group. Manila Bay itself could easily 
shelter all the vessels in the world. Pre- 
vious to the World War, the entrance 
to this bay, Corregidor Island, and one 
or two smaller islands, were extensively 
fortified. It was never expected, how- 
ever, that these fortifications could 
withstand siege operations, and modern 
aircraft development has still further 
reduced their resisting power. At 
Cavite, a few miles across from Manila, 
i^r an old naval station, very little ad- 
vanced since the day of Spanish rule, 
located on shallow water and capable, 
at most, of handling only destroyers 
and submarines. Besides the small 
marine railway at Cavite and a small 
commercial one nearby, we have the 
drydock Dewey, also in the Philip- 
pines. This dock, capable of handling 
nothing larger than cruiserSy is at 


Olongapo on Subic Bay, 40 miles up 
the coast from Corregidor. Deep 
water abounds there but the position 
has no defenses, and all supplies and 
material must be brought by sea from 
Manila. 

W E now begin to see what an effect 
the lack of bases, refueling and re- 
pair facilities have on the naval prob- 
lem, especiallyn, where they are coupled 
with the vast distances that obtain in 
the Pacific, and again, something of 
what is required to constitute an ade- 
quate navy of ships. Not only does it 
take long periods of time and much 
fuel to go from port to port in this area 
but, due to lack of defended bases with 
ample resources from which to operate, 
lines of communication requiring many 
additional escort vessels, particularly 
of the cruiser and destroyer types, must 
be maintained. 

Having determined somewhat the 
meaning of the term '‘adequate,^* we 
may also obtain an idea of what “com- 
parative” naval strength means in this 
area, for, as we see by the map, our 
possessions in the Far East lie much 
closer to Japan, to outlying Japanese 
Islands, and to present British bases 
and sheltered harbors, than they do to 


our nearest base in Hawaii, much less 
to the more adequate resources of our 
own coast. 

It is common among naval strate- 
gists to refer to Guam as the “key to 
the western Pacific,” as indeed it 
would be were it developed and forti- 
fied; but at present it is a source of 
weakness rather than of strength. Not 
only are the main Japanese islands less 
than 1600 miles from Manila, but 
Japan already had, at the time the 
status quo was established by the 
Washington treaties, numerous ad- 
vanced bases of considerable value 
even nearer. She had an advanced 
base in the Pescadores Islands in the 
Formosa Channel, only 600 miles from 
Manila. This was fortified and had 
considerable area, supplies, fuel, and 
overhaul facilities for destroyers and 
small craft. She had advanced bases 
of some force at the anchorages at 
Amami and Okinawa, in the Loo Choo 
group northeast from Luzon and less 
than 1000 miles from Manila. Eight 
hundred and thirty miles north of 
Guam, and only 500-odd miles off her 
own coast, she had a valuable ad- 
vanced base in the Bonin Islands. 

Under the mandate provisions Japan 
controls the former German cable sta- 
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OUR LINE OF COMMUNICATION THROUGH THE PANAMA CANAL 

There are many good karbore in the eneireling curve of British poeeeeeione within easy strikinQ 
dietanoe of the Panama Canal and our supply and communication route to the Pacific 
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tion at Tap, and the Pelew Islands be- 
tween Guam and the Southern Philip- 
pines; in the Caroline group, less than 
600 miles away, she controls a sheltered 
anchorage at the atoll of Truk, ca- 
pable of sheltering the fleets of the 
world. In the Marshall Islands, on the 
southern flank of the route to Guam, 
and on the way from Samoa to Guam 
or the Philippines, she control^ exten- 
sive anchorage at Eniwetok, Rongelob 
Wotj'e, Jaluit, and Ponape. 

H ong KONG, the British base in 
China already referred to, is only 
about 600 miles away and the new 
British base at Singapore is only some 
1800 miles from Manila. British 
anchorages and harbors in the Fijis, 
and the Admiralty Islands along the 
route from Samoa to the Philippines, 
have already been mentioned. It may 
also be stated in passing that the only 
harbors near the route from the 
Panama Canal to Samoa are in the 
Marquesas, Tuamotu, and Society 
Islands, owned by the French. 

From this brief survey it can be seen 
that a force adequate to cover this 
area for us must be considerable be- 
cause of the long distances involved, 
and our lack of secure bases from which 
to refuel and operate; also that like 
numbers of ships would give not only 
the Japanese but the British as well, 
much greater comparative strength in 
this area than it would give us. This 
is especially true in. view of the fact 
that the United States is prohibited by 


treaty from establishing any secure base 
facilities in the Aleutian Islands or in 
(Jruam and, furthermore, is even pro- 
hibited from fortifying against siege 
operations any positions in the Philip- 
pines themselves. 

As an example of how adequate num- 
bers multiply in comparison, Japanese 
vessels could steam at moderate cruiser 
or destroyer speed — let us say 20 
knots — from their position in the 
Bonin Islands to Guam in 42 hours, or 
from their secure base in the Pescadores 
Islands to Manila in 80 hours. British 
vessels could cross from Hong Kong to 
Manila in the same time, or a British 
deet could steam from Singapore in less 
than three days. For us, the distance 
from our nearest secure base at Pearl 
Harbor is so great that no vessels could 
cover it at high speed. Destroyers 
would have to be refueled en route un- 
less they steam at their most economi- 
cal speed of about 10 knots, which is 
quite too slow for military purposes. 
This indicates the great value of naval 
bases. Possession of these greatly in- 
creases the relative strength of a fleet; 
lack of them can be overcome, if at all, 
only by a numerically larger fleet. 

Raiding Japanese or British forces 
could strike at our positions in Guam 
or the Philippines, return home, refuel, 
and be out again long before any help 
could come from our position in 
Hawaii. This is the same thing as in- 
creasing in relative numbers the British 
and Japanese fleets. The same is true 
were our fleet actually in the Philip- 


pines. It would have no secure baseln 
which to lie or from which to operate 
and would have to defend and 
tain itself; and to do this, a large pbr^ 
tion of its effective strength would 
have to be employed defensively in 
attempting to maintain its own com- 
munications. This means that equal 
numbers of ships leaves the balance 
of power in the Philippines in the’ 
hands of either the Japanese or the 
British. 

C OMING nearer home it shoidd be 
remembered that the Panama 
Canal is dependent upon our undis- 
puted control of the sea in that area. 
Whatever force is detached to guard it 
or to secure our communications with 
it, weakens the fleet to that extent. The 
present British positions, previously 
referred to, increase the numbers that 
would have to be detailed for this 
purpose and reduce correspondingly the 
relative strength of our fleet. 

It is the task of the navy to defend 
our overseas possessions and protect 
our essential trade routes. It is ade- 
quate only when it is strong enough to 
do this, or strong enough to make it 
too risky for others to interfere with 
our policies. By this study of geog- 
raphy we see what a large bearing the 
possession by others of naval bases and 
suitable harbors in our important 
areas, and our lack of these same facili- 
ties, has on the subject of naval 
strength insofar as it particularly con- 
cerns the United States. 







The Joint bronze-welded by the new 
method is said to be neat, strong, 
and machinable when necessary 

and will supply molten iron to the rolling 
mill at Middletown, Ohio. The Baltimore 
and Ohio Railroad did its share in making 
the plan practicable by building a 10-mile 
special road between the two plants. 

The building of the road was a major job 
inasmuch as it was necessary to build all 


One of the fire-brick lined ladle cars that transport molten metal over a special 
road of the Baltimore and Ohio Railroad between Hamilton and Middletown, 
Ohio. When loaded with molten metal, each huge ladle car weighs 340 tons 


bridges of much greater strength than any 
hitherto built in order to take care of 
the extremely heavy loads. The bridge over 
the Miami River, for example, was designed 
for a 60 percent greater capacity than any 
other ever built. The three ladle cars, to 
be used on this road, are by far the largest 
ever constructed for such a purpose. 

In these cars, molten metal will be 
carried daily between the two plants, two 
and one half hours being required for a 
round trip, and the average being four 
trips in 24 hours. The length of these cars 
is about 56 feet. They have four axles at 
each end or a total of sixteen wheels and, 
when loaded with molten iron, they weigh 
686,000 pounds, or 340 tons. The cars are 
lined with fire brick and provided with lids 
something like a giant thermos bottle. The 
molten metal is poured into them at the fur- 
nace and after movement to the rolling mill, 
they are tilted so that the metal runs out like 
so much water. This is accomplished by 
having the ladle which carries the iron, on 
pivots. The tilting is done electrically and 
safety is provided by arrangements which 
permit the electrical attachment to be 
made only when the car is at a standstill. 


The molten metal can, when necessary, be 
held in the ladle 48 hours. The capacity of 
these ladles is 160 tons each. 

Noiseless Street Cars 

\yfUCH has been written, especially in 
letters to the press, regarding the ever 
increasing noise in our cities, the clang and 
clatter of machinery and vehicles; and some 
attempts, more or less productive of results, 
have been made to muffle or minimize these 
noises. A noteworthy attempt recently 
brought to our attention is that of the 
Market Street Railway Company of San 
Francisco. This railway had adopted a 
program for cutting down the clang and 
clatter of rolling stock and lessening the 
pounding of cars on the street roadbed. 

Already six street cars, 1928 model, 
which make much less noise than any 
equally large cars operated in San Fran- 
cisco at the present, are in operation on the 
tracks of this company. The clang of these 
cars is deadened by the use of lead in 
grooves cut in the inside of the rims of 
gears; drumming sounds are cut down by 

{Please turh to page 271) 
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The clang of goat* wae cut down by cutting a groo^ 
inside the gear rim and pouring melted lead Into thla 
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Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In char $9 1 Daniel Ougienhaim School of Aeronautics, New York City 


A Net of Weather Stations 

W HEN the operations of the air mail 
lines were taken over by private com- 
panies, the Airways Division of the De- 
partment of Commerce undertook the duty 
of supplying weather information to 
pilots. The number of weather reporting 
stations has been increased rapidly. These 
stations have been placed as strings 
roughly paralleling the airways. 

Dr. C. G. Roasby, in a paper before the 
American Society of Mechanical Engineers, 
suggests that such strings are insufficient 
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Of course you all know who these 
folks are, but their picture belongs 
with the rest of the aviation news. 

In the center: Amelia Ear hart, first 
woman transatlantic flyer; 

Louis Gordon, mechanic; 
right, Wilmer Stultz, pilot 

and that what is needed is a dense network 
of stations on and surrounding the airway. 

Especially in summer time, local dis- 
turbances, such as thunderstorms, may 
drift with the wind across the course and 
come as a complete surprise to the aviator, 
even if the ‘‘string** of weather stations has 
done its best to keep him informed. To a 
certain extent, if a network of weather sta- 
tions were established, the aviator could, 
in emergencies, play hide and seek with 
the weather, and depart from the airway 
under certain conditions. 

The extra cost of such comprehensive 
meteorological service will be more than 


left 

and 


compensated for by greater safety and re- 
liability, which in turn will entail greater 
patronage. 

The Daniel Guggenheim Fund for the 
Promotion of Aeronautics has established 
such a network on an experimental basis 
between San Francisco and Los Angeles, 
where the main obstacles to flying are fog, 
low clouds and poor visibility. 

It is interesting to note how this service 
works. Three observations are made 
daily*" at 9,80 A.M., 11 a.m. and 12.30 
p.M, — covering the part of the day during 
which most flying is done. The collection 
and exchange of these weather reports is 
handled exclusively by telephone. At each 
terminal, Oakland and Los Angeles, a 
sequence call, containing the telephone 
numbers of the various field stations, is 
filed with the local-long-di.stance exchanges, 
and the station is connected with various 
other stations in succession. 

All observers are instructed to wait at 
their telephones at the report hours and 
give their reports in standardized terms as 
soon as the line is clear. While Oakland 
talks with Modesto, the long distance 
operator in Oakland is busy hooking up a 
line to Fresno, thus reducing the time be- 
tween calls to a minimum. The telephone 
service has already proved highly efficient, 
and much progress may be hoped from 
such weather nets and telephone service. 

The Bellanca Sesquiplane 

B ELLANCA is undoubtedly one of our 
most original designers, and his latest 
plane presents many novel and original 
features. 

It has been built for Cesare Sabelli, for 
a proposed flight from New York to Rome, 
and will have the great range of approxi- 
mately 6500 miles—perhaps the greatest 
airplane range on record. The main 
characteristics are as follows: length over 
all, 39 feet one inch; height, 11 feet six 
inches; span of upper wing, 64 feet six 
inches; span of lower wing, 36 feet eight 
inches; wing area, 606 square feet; power 
plant, Pratt and Whitney Hornet of 600 


horsepower; weight empty with normal 
equipment, 4000 pounds; useful load, 6000 
to 8000 pounds; gasoline capacity, 1000 
gallons; high speed, 140 miles per hour; 
range, 6500 miles. 

There is little doubt that these estimates 
of performance will be realized because of 
two important factors. The first of these is 
the skill with which the structural weight 
has been kept down. It is remarkable that 
the weight empty should be only one third 
of the gross weight. The second is the 
extreme aerodynamic refinement of the 
design." 

The Bellanca model K, as it is termed, is 
a sesquiplane. We are not quite sure that 
this designation is linguistically correct, 
but sesquiplane has come to mean a plane 
and a half, a cross between a monoplane 
and a biplane, with the larger wing generally 
the upper one. 

Since a monoplane is always more 
efficient aerodynamically than a biplane, 
it may be asked why Bellanca has departed 
from his usual monoplane practice. The 
answer is that this sesquiplane design lends 
itself particularly well to the incorporation 
of a retractible chassis. The lower, thick 
wing is brought downwards from the body 
at a negative dihedral, to put it technically, 
so that its tip is comparatively near the 
ground. The supporting struts of the 
landing gear, placed at the tip of the lower 
wing, are therefore very short. 

The thick, stub-like wing also serves to 
house the wheels in their retracted position. 
The landing gear of an airplane may have 
half the air resistance of the entire fuselage. 
The greater part of this resistance lies in 
the large wheels. Therefore, from a per- 
formance point of view, it is well worth 
while to withdraw the chassis while in 
flight. It is quite certain that many 
commercial designs will follow with re- 
tractible chassis. 

The only drawbacks to retractible 
chassis are: the possibility that an absent^ 
minded aviator may forget to extend the 
chassis when alighting, and the mechanical 
complication involved. There are several 



Bellanca sesquiplane Ronust In flight with wheels retracted 



SCIENTIFIC AMERICAN 


259 




•itMtUnises oa recsord of ayiatore who have 
landed amphibians on dry land with chaasia 
withdrawn, but the procedure is not neces- 
sarily fataU and the mechanical complica- 
tiona are not so very great. 

The landing gear wheels are each sup- 
ported by two steel members, both on the 
Inner side of the wheel. The forward mem- 
ber is almost vertical, being slightly bent 
to bring the wheel farther forward. The 
front strut is mounted through a shock- 
absorber mechanism to the forward spar of 
the lower wing. The rear member is 
mounted on a ball and socket joint at the 
rear spar. The two vertical struts are pre- 
vented from side motion by two heavy 
tubes, one on each side. To retract the 
landing gear, the bracing tubes on each 
side are drawn back towards the trailing 
edge, and steel cables simultaneously draw 
the wheels into the wing as they swing 
about the rear ball and socket joint. 

Another aerodynamic refinement, which 
Bellanca has already used in the past, is in 
the outer struts which go from the tip of 
the lower wing to a point in the upper wing. 
These are of airfoil section, and have about 
two thirds the lift of an ordinary wing, in 
proportion to their area. Since there must 
be struts for bracing, why not make them 
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The JRoma, with tail up, taking off from Roosevelt Field, New York 


do some work in lifting, instead of acting as 
purely resistance producing elements? 

The sesquiplane carries 1000 gallons of 
fuel, of which 600 gallons are carried in the 
fuselage behind the pilot. Behind this 
fuel compartment are housed the navigator 
and the radio man, with all the instruments 
that the hearts of long-distance flyers can 
desire. 

The remaining 400 gallons of gas is 
housed by Bellanca in the upper wing. He 
has answered, in these tanks, another very 
logical question. Why not make the wing 
structure itself be the gas tank? The entire 
inner bay of the upper wing is indeed a 
gas tank. Upper and lower wing coverings 
are made with liquid tight seams. The 
spars are of dural, perforated with holes 
to permit the gasoline to flow freely from 


front to rear of the tanks. The ribs, with 
holes top and bottom, act as anti-swash 
plates. The combination of tank and wing 
weighs far less than would a wing with 
separate tank. 


Wheels and Brakes 

T he airplane is by far the most refined 
vehicle of transportation. Even in 
such items as wheels, it leads in lightness 
and strength of construction. Brakes, 
which were at first opposed even by the ex- 
perienced operators of the air mail service, 
are now almost universally employed. 

The Bendix-Laddon wheel, shown in 
one of our photographs, is built entirely of 
duralumin. It has as perfect a streamline 
as it is possible to give a wheel. It is en- 
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tirely watertight. A 32-inch by six-inch 
wheel, complete with brake weighs only 28 
pounds, yet it has a radial strength of 1 0 tons ! 

Another photograph shows the brake 
mechanism and its housing, just as it is to 
be put into the wheel. The brake is of the 
well known two-shoe Servo type, which has 
proved so useful in the automobile. The 



A streamlined airplane wheel, with 
brake, built of duralumin 


cam to apply the first shoe is turned in the 
same direction as the rotation of the wheel 
when the plane is traveling in a forward 
direction. The friction between the wheel 
and the brake band then serves to bring 
the second brake into action by a system of 
linkages. Thus the brake is self-energising 
and requires a minimum of effort for its 
operation. 

The mounting of the brake control 
system is <}uite an engineering problem. Our 
diagram shows a typical installation, with 
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Diantr^ni of airplane wheel-brake Installation 


the numbers showing the most important 
parts. 

The brake control pad, 1, is mounted on 
the rudder pedal 9. The control pad re> 
turn spring, 3, always returns the brake pad 
to its normal position, when it is released 
by the pilot. Part 2 is the parallel action 
link to which the cable is attached. The 
brake control cables, 4, pass over pulleys 5, 
to the brake actuating lever 6, which serves 
to turn the cam that actuates the internal 
mechanism shown in our photograph. The 
rudder pedal can be adjusted by a pawl, 
11. An elastic, 13, serves as a pedal return. 


For a while the rocket was considered as a 
military weapon, but the rapid-fire three- 
inch gun and the Stokes mortar put an end 
to this idea. 

As to the actual mechanical principles of 
the rocket, but little is understood even to 
this day. The rocket works on the reac- 
tion principle, the reaction being between 
the gases of combustion and the chamber in 
which they are contained. It does not 
work by reaction between the gases and 
the air, as might at first be supposed. In 
fact Professor Goddard, who has devoted so 
much time to the problem, has shown that a 


rocket moves faster in a vacuum than it 
does in air. 

The ordinary pyrotechnical rocket is very 
inetiloient because, since it is made 
paper, its chamber cannot work with a high 
pressure; and it is the pressure in the rocket 
which determines the velocity of efflux of 
the gaseS) which, in turn, determines the 
efficiency of the device. Because of this, 
the velocity of the ffow of gases in an or- 
dinary rocket is only of the order of 1000 
feet per second, and the efficiency scarcely 
more than 2 percent. With steel-chamber 
rockets, velocities of the order of 7000 feet 
per second become possible, and much 
higher efficiencies may be expected. 

The shape of the rocket has a great deal 
to do with its efficiency. The beat results 
seem to be obtained with a chamber which 
is not cylindrical, but which expanda 
towards the exit somewhat like a De Laval 
turbine nozzle. The composition of the 
powder and its rate of explosion also have 
a good deal to do with efficiency. 

So much for the general principles of 
the rocket. Now, why should a rocket be 
applied to locomotion purposes? Certainly 
not on economic grounds. Gunpowder 
seems to have enormous energy, and yet a 
pound of gunpowder gives only one tenth 
the energy that a pound of gasoline or 
alcohol will give. 

Gunpowder has only one advantage. It 
contains within itself the oxygen needed 



Airplane wheel-brake mechanism 
of the self energizing type 


for combustion. With gasoline or other 
fuel, we must have a mechanism in which air 
is mixed with the fuel, compressed, and 
(Please turn to page 276) 


Can There Be a Rocket Airplane? 

rpOR many years, interstellar navigation 
-^by means of rocket-propelled cylinders 
has been a subject of discussion and some 
experimentation. The recent German ex- 
periments with rocket propelled cars and 
gliders have attracted much attention, and 
it is now asked whether rocket-driven air- 
planes are not possible, navigating at 
fantastic speeds. It is impossible at this 
early stage of development to venture a 
definite opinion. But it may be of interest 
to our readers to review the various prin- 
ciples involved.. 

In the Journal of the American Society 
of Mechanical Engineers, we find some useful 
primary information on the rocket. 

The Chinese, who are supposed to have 
invented gunpowder, have long used it for 
celebrations. The rocket began in the same 
way, as a pyrotechnical device. At a 
later date, its great visibility led to its em- 
ployment for purposes of signaling as in the 
Coston ship rocket, the use of which has now 
developed into an elaborate technique^ 






SCIENTIFIC AMERICAN 


261 


This grainless wood 
is workable 

almost beyond belief/ 

Can be cut out^ punched^ die cut and milled. Very dense and 
tough. Highly resistive to moisture. Has a smooth^ attractive 
surface on the face side^ and requires no paint for protection. 

Also takes any finish beautifully. Send for large free sample. 


American Industry is now pretty 
well aware of the fact that there is 
on the market a genuine all-wood 
board that is grainless, that won’t 
crack, split or splinter, and that is 
highly resistive to moisture. 

But there are still many manu* 
FOR STORE FIXTURES facturcrs and mechanics who do 
not fully appreciate the truly re- 
markable workability of Masonite Presdwoud. 

Containing absolutely no foreign substance of any 
kind, Presdwood cannot damage tools. It can be used 
on saw, planer, sander, shaper. It can he cut out, 
milled, die cut and punched. It also assures economy 
in cutting panels to size. In fact, it practically elimi- 
nates all waste in cutting. 

Presdwood has uniform strength, too. It is highly 
resistive to moisture. It is very dense and tough. It 
has a smooth attractive surface on the face side, re- 
quires no paint for protection, and takes any finish 
beautifully. 

Wide, wide range of uses 

Although it has been on the market only two years, 
Masonite Presdwood is already in use in scores of 
industries all over the country. 

Presdwood is used extensively in paneling — alike in 
fine Southern homes, in stores and officer of the East 
and the Middle West, and in summer cottages of the 
great North woods. 

It is being used in the manufacture of kitchen cab- 
inets, medicine chests, cupboards, tension boards, 
work^bench tops, tables, desks, book cases, linen chests 
luid china closets. 

Toy manufacturers are large users of Presdwood. 
It is serving in hospitals as bedroom screens and as 


invalid trays. And it is especially 
efficient for table tops. 

Laundries, bakeries and dairies 
are using Presdwood quite exten- 
sively. For example, it goes into 
the making of clothes hampers. 

And because of its strength and 
resistance to moisture, it is being 
built into bread boxes and patented dairy containers. 

A number of Chicago railroads are using Presd- 
wood as dust arresters for journal boxes; various 
foundries are finding it an ideal material for cooling 
trays for hot castings; it is also going in to the pro- 
duction of packing cases. 

New and unexpected uses 

Just recently a manufacturer of portable billiard 
tables became interested in Presdwood. He is espe- 
cially impressed by its stout resistance to wear. 

A manufacturer of electric light globes is putting 
Presdwood to a novel use. He bores holes into it to 
fit his bulbs, and thus they are held tightly while 
being etched. 

Presdwood is also being used to line ventilators 
and elevator shafts — because of its excellent anti- 
rattle qualities. 

And before this advertisement reaches your eye a 
number of other Presdwood uses will have been dis- 
covered — some of them entirely unexpected uses. 

Write today for a large free sample of Presdwood 
and find out what it will do for you. 

MASONITE CORPORATION 

Sales Offices: Dept, 1698, 111 W. Washington St, 
Chicago, Illinob 




FOR PANELING 
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Industries From Atoms 

A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


The Chemistry of Faded Colors 

E veryone has experienced the shock 
of finding that the color has faded when 
a picture. is taken from its usual position 
over the wall paper or when the hem of 
sister's dress is let down to make it “do" 
for a while longer. Light has two different 
effects on dyed fabrics — ^the color of the 
material fades or changes hue and the 
material itself loses strength. Recently, 
chemists have investigated the causes of 
these effects with interest stimulated by 
two new developments, the increasing use 
of indanthrene dyes and of rayon. 

Two theories have been advanced to ex- 
plain the fading action of light. The 
“oxidation theory" assumes that the dye 
stuff is destroyed, directly or indirectly, by 
the oxygen of the air. The second theory 
explains the destruction of the dyestuff by 
the reverse process— that is, the “reduc- 
tion" of the dyestuff. This “reduction" 
means the abstraction of oxygen, or the 
addition ultimately of hydrogen, the dye- 
stuff being in either case converted into . 
colorless or lighter colored substances. 

In experiments to isolate and identify the 
actual products of fading, a pure crystalline, 
substance that proved to be isatin, was ob- 
tained. Isatin is an oxidation product of 
indigo, so that it seems to give proof that 
the fading of indigo-dyed cotton is a result 
of oxidation. Other experiments give some 
evidence that in the case of simple azo 
dyes, fading is also due to oxidation. 

In studying the loss of strength due to 
the action of light, experiments show 
that the effect is more marked with some 
colors, such as orange and yellow, than in 
the blues and violets. 

In the case of the tendering of rayon 
there seems to be little doubt but that the 
immediate cause is oxidation of the cellulose 
as the formation of “oxy-cellulose" can be 
shown by the usual tests. 


Causes of Defects in Canned Foods 

P ROFESSIONAL humorists assure us 
that the truly utilitarian gift for the 
bride today is not a cook book but a can- 


opener. Such an insinuation, even if true, 
does not necessarily condemn the modern 
bride's culinary production, for some 
mighty tasty food comes in a tinned-iron 
wrapper nowadays. Yet, in spite of the 
tireless efforts of the canners to produce 
perfect foods, certain defects occasionally 
mar their appearance, some of which are 
explained as follows by the National Can- 
ners Association: 

“The coloring matter in the outer coat- 
ing of some varieties of beans forms a com- 
bination with iron which has a dark purple, 
almost black, color. Special precautions 
for the canning of such products is neces- 
sary. One canner who packs a variety of 
string beans the seeds of which are slightly 
colored found that in his canned products 
the seeds had taken on such a dark color 
that they showed through the hull, pre- 
senting an undesirable appearance. In- 
vestigation revealed that he was using a 
process that was unnecessarily long, and 
shortening it to the proper length elimi- 
nated the dark color. 

“Beets are sometimes canned whole and 
sometimes after slicing. Discoloration has 
occurred at the center of the sliced beets. 
This was found to be due to allowing them 
to stand too long after slicing before they 
were canned. Under these conditions an 
enzyme at the center of the beet, which 
had not been destroyed in blanching, pro- 
duced a marked darkening. This was 
eliminated by prompt canning after slicing. 

“Ketchup sometimes shows a black 
band in the neck of the bottle next to the 
cork. This has been found to be due to a 
leak in the closure sufficient to admit air 
but not large enough to admit bacteria and 
produce spoilage. 

“Canned okra sometimes shows a black 
discoloration on the cut ends of the pieces. 
This has been found to be due to the use 
of iron knives for cutting the product. 

“Black spots of iron sulfide have oc- 
curred in salmon cans, and discolored the 
salmon and the liquid. These were found 
to be associated with loose seams and paper 
gaskets. 

“Somewhat similar to these difficulties 


with regard to discoloration are the com- 
plaints that broken glass had been found 
in salmon, crab and shrimp. Whenever in- 
vestigated, however, the glass-like particles 
proved to be crystals of magnesium am- 
monium phosphate, a harmless substance 
occurring naturally in these products but 
only forming visible crystals under certain 
conditions such as extremely slow cooling." 


Instrument Analyzes Color 

W HEN we are asked to define a color, 
the answer seems relatively simple if 
we have a shade in which one of the pri- 
mary colors such as blue or red strongly 
predominates, but it becomes more diffi- 
cult when there is no predominating pri 
mary, or when the latter is mixed with a 
considerable quantity of its complement. 
Rene Toussaint, writing in The Paper 
Industry^ describes the use of a photo- 
electric cell for analyzing color with 
scientific precision. 

“Color is the resultant of an indefinite 
number of radiations or shades, each of 
definite intensity. The intensity or tone 
of a color indicates the place it occupies on 
a scale extending from white to black, 
while its shade or radiation indicates its 
position on the chromatic scale extending 
from red to violet. 

“A color can therefore be represented in 
a very simple manner by a curve analogous 
to a musical staff, in which the abscissas are 
the shades (expressed in terms of wave- 
lengths) while the ordinates are the lumi- 
nous intensities. In order to construct such 
curves, it is sufficient in practice to de- 
termine the luminous intensity for the 
mean wavelength of the six standard zones 
of the solar spectrum (red, orange, yellow, 
green, blue, violet). The curve of any color 
is thus determined by means of six points. 
The luminous intensity in each case is ex- 
pressed as the percent of the amount of 
the same radiation present in a standard 
white; and the higher the value found the 
more intense and luminous is that particu- 
lar shade in the color under consideration. 

“In order to be able to analyze and mea- 
sure colors with accuracy and certainty, it 




Those two vtows wore taken in the Du Pont plant in 
Buffalo where rayon is manufactured. The wide-spread 
use of this comparatively new textile has stimulated 


research as to the cause of fadinft colors^ Some interest- 
inut results of the etperimetlts with dyed goods which 
have been conducted are outlined In the text abote 
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• ♦ * is revealed in 
the most concrete 
and convincing* 
way by sales ♦ ♦ ♦ ♦ 


A BUYER’S name on the dotted line 
of an order blank is high praise- 
sincere, conclusive, convincing. 

And careful buyers, thousands of them, 
are purchasing these 6 cylinder Graham 
Brothers Trucks— enthusiastic over their 
smooth, obedient power, proud of their 
fine appearance, surprised at the speed 
obtainable with perfea safety because of 
their 4-wheel br^es .... 

•665 

MERCHANTS EXPRESS 
110'' wheelbase 

•loES 

li4-TON~ 140" whcclbue 


Claims, promises and ballyhoo are crushed 
under the weight of purchasers’ dollars. 

See these trucks .... Drive the size 
that fits your business needs — they are 
built in the sizes that fit 95% of all 
hauling or delivery requirements. 

Ask your local Dodge Brothers Dealer 
to demonstrate. You will see why truck 
operators everywhere are buying — why 
deliveries are being made at the rate of 
more than 300 a day. 


• 77 S 


COMMERCIAL TRUCK 
120" wheelbase 


•995 

II/4.TON-130" wheelbase 


*1345 *1415 

1%-TON- ISO" wheelbase l%-TON~ 165" wheelbase 

•1595 •1965 

aV4*TON— 1 50" wbeeUMiie 216-TON — 165" wheelbase 

Chstdi / 0, h. Detroit 
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SOLD AMD SERVICED 
eV DODCC BROTHERS 
DEALERS EVERYWHERE 
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b necessary to replace the eye by some 
reliable device. Such is the photo-electric 
cell in the form which has been developed 
by the Soci^t^ de Recherches et Perfec- 
tionnements Industriels, of Paris. It con- 
sists of a glass bulb coated inside with 
metallic potassium, which acts as cathode, 
and containing a tungsten ring which acts 



Kneading rubber in a mixing mill, 
to incorporate the ingredients 


as anode. The cell is inserted in a circuit 
comprising a 120-volt battery and a gal- 
vanometer. When a beam of light falls on 
the cell, the potassium gives off electrons 
which vary the conductivity of the cell 
and consequently the intensity of the cur- 
rent flowing through the circuit. As the 
current is proportional to the light energy 
received by the cell, the galvanometer gives 
an absolute measure of the quantity of 
light received and acts as a photometer. 

“The operation of the instrument is quite 
simple. Light from a suitable source 
(preferably a Philipps ‘Pintolite’ lamp, in 
which an arc is struck between two two- 
millimeter tungsten spheres,) is first passed 
through a condenser to concentrate the 
rays and is then directed on to the sample, 
from which it is reflected on to the photo- 
electric cell, causing an immediate varia- 
tion in the current flowing through the 
galvanometer. 

“In order to construct the curve of any 
given color, six color screens (violet, blue, 
green, yellow, orange, and red), are inter- 
posed successively between the condenser 
and the sample stand, and two readings 
are taken with each screen, one with the 
sample and one with the standard. 

“We have already seen that the curve of 
any given color is determined by means of 
six points giving the value or intensity of 
the violet, blue, green, yellow, orange, and 
red entering into its composition. In order 
to determine these six points, readings are 
taken on the sample and on the standard 
with each of the monochromatic filters pre- 
viously mentioned, and the ratio between 
the two readings is calculated for each 
color. “ 

Among the applications of the instru- 
ment may be cited matching colors, measur- 
ing gloss and transparency, testing and 
comparing dyes, preparing dyeing formulas, 
et cetera. 


Water Dispersions of Rubber Find 
Wide Application 

A MAGICIAN friend of mine, who is 
also something of a chemist^ is fond of 
explaining that the way he is able to re- 


SGIENTIFIC AMERICAN 

store the paper napkin previously tom 
into fragments is by using a specially made 
paper in which rubber is add^ to the fiber 
during manufacture. This “explanation” 
from my nimble-flngered friend's “patter” 
has never seemed quite as satisfactory to 
me as my own private suspicion that he 
substitutes a duplicate napkin by some 
hokus pokus of legerdemain. But recently 
there have come into prominence such 
promising developments in the applications 
of water dispersions of rubber that it 
begins to look as though rubber tech- 
nologists may soon accomplish tricks of 
their own which will find widespread com- 
mercial application. 

Attempts to use the sap of the rubber 
tree (known as latex) in its original liquid 
form date back to the beginning of the 
rubber industry itself, but its industrial 
applications have been limited. Recently, 
however, chemists have devised methods 
of producing what amounts to a synthetic 
latex by dispersing crude or re-claimed 
rubber in water by treating it in a suitable 
mixer in the presence' of a hydrophilic 
colloid. 

Hydrophilic colloids have a peptizing 
action which reduces the interfacial ten- 
sion between the rubber particles so that 
they no longer adhere to each other but 
become dispersed. Some of the available 
dispersing agents are fatty acids and their 
salts, resin acids, glues, saponins, albumins, 
caseins, and colloidal clays. 

Among the commercial applications of 
dispersed rubber may be mentioned its 
use in the manufacture of automobile top 
material instead of the usual rubber 
cement; in the backing of rugs, carpets, 
mats, et- cetera; and in the manufacture of 
raincoats, cloth bags and sacks for ship- 
ments which must be kept dry. Paper 
impregnated with aqueous dispersions 
shows increased tensile strength, resistance 
to tear, flexibility, and water-resisting 


properties. Dispersed rubber is being 
used in the canning industry for sealing the 
seams of tin containers. 

H. A. Winkeimann, writing in India 
Rubber Worlds predicts that the develop- 
ment of aqueous dispersions will rank in 
importance with such contributions to 
rubber technology as accelerators, anti- 
oxidants, anode rubber, et cetera, and that 
rubber in this new form will find useful 
applications in many other fields. 


New Tires for Old 

the garage man shakes his head 
▼ ▼ mournfully over a thoroughly de- 
flated “flat” and remarks, “I might be able 
to fix it, but it won't last,” the average 
motorist loses all interest in the career of 
that particular piece of rubber. Not so, 
however, the rubber reclaim man, who sees 
in the unprepossessing erstwhile “shoe,” 
raw material for his industry, which sup- 
plies millions of pounds of reclaimed rubber 
to the rubber industry. Formerly desig- 
nated by the derogatory name “shoddy,” 
reclaimed rubber has come to be a vital 
factor in the industry, and a thoroughly 
reputable ingredient of the best tires. 

The old tires are sorted and suitably 
blended, ground to size, and digested at high 
pressures with caustic solution to destroy 
the cotton fabric. Next the digested stock 
is washed and dewatered, then dried, milled, 
and refined. The reclaiming process is a 
refined chemical industry in itself, and one 
which has been greatly improved and de- 
veloped in recent years. Most of this im- 
provement has been confined, however, to 
the development of more efficient manu- 
facturing apparatus, rather than to any 
fundamental^chariges in the method of re- 
covering the rubber. 

Paul S. Shoaff, of the Goodyear Tire and 
Rubber Company, one of the leading 
(Please turn to page 279) 



The final step In the milting process In rubber manufacture* The Sheets of 
crude rubber that are being "hung up on the rack are known as crepe rubber 
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Boston Massacre 

"Fir* if you dare, fire and be damned! 
An icy snowball thudded against Captain 
Preston’s well-tailored ribs. Trembling with rage, 
he cautioned his men: “Hold your peacel A 
group of shivering idlers on the Boston street 

rapidly became a mob. . i_ i i** 

The^ mob pressed closer. lobster-backs! 
jeered one Crispus Attucks. coffee-hued bUcka- 
moor. Then cat-calls, vile and insulting 
followed by a volley of hard-packed snowballs. 

"°The^Redcoats made little noises wth their ^ns. 
“Hold your peace!" cried Captain Preston. They 
did; but the mob. now one great ^upid an**"", 
got louder, and the big-hpped 
Soon he found a smooth pme Wrd. raised it. 

thwacked a soldier’s rump. ‘ Si^H 

point-blanked his musket in M jj & j 

Flash! Crack! Negro Attuclw 

Other muskets Spat and TvVrta^Uv 

in panic, leaving a sprawl f 

stiff) in the street. Blood oozed on the dir^ snow. 
The TOldiers. now asham^. stood quiet. Capjwn 
Preston walked down the line, struck up theur 

*'”But it was too late to pretend that Massa- 


chusetts had not defied its King. Drums ^aat, 
bells tolled, more Redcoats issued from the 

'^^"The* Governor! The Governor!’’ ... Act- 
ing-Governor Hutchison, white face se^n hard 
lines, shouldered through the mob. 

Preston, what means this? he thundered. 
“Consider yourself and your men under arrest, 
sir." To the mob: “Disperse at once, to your 
homes/* ... 

So in part, Time would have reported the 
Bo^on pTssacre of March 5, 1770. under the 
reign of King George 111. Nor would Tii^ 
have omitted the events aggravating the affray 
the townsmen’s just resentment at the presence of 
two British regiments in the free capital of a loya 
province, their just rage at having to pay tor 

Redcoat board and keep. i ■ u . 

So. too, would Time have reported the turbu- 
lent mass-meeting of the day after: how Samuel 
Adams, popularemissary. forced 
Hutchison to withdraw the trewps to Castle Wil- 
liam in the harbor. Time would have strespea 
subsequent trial of Captain Preston and Iris men; 
how Josiah Quincy and John Adams, patriots 
both, astute lawyers, defended the soldiers, that 
even-handed justice might be done. 


tJUt It was too 2. Q 

Cultivated Albicans, impati^^ inThe*h?8*t These publi- 

tum increasing to devote themselves to the public weal 



TIME 

nielMMMy MriMmaenlM 
new irOElt ■ CHICAGP 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Instrument Tests Radio Reproducers 

S TUDY of such devices as radio loud- 
speakers on the basis of the sound waves 
that come to the listener’s ear is now possi- 
ble with an instrument invented by Dr. 
Dayton C. Miller, of Case School of Applied 
Science, Cleveland. At a meeting of the 



Experiments are being conducted 
at English and Canadian beam ra- 
dio stations with a system by which 
one telephone and two telegraph 
communications can be carried on 
over the same wavelength. Part of 
the equipment used is shown here 

American Physical Society held recently, 
Dr. Miller described this new use of his 
apparatus, which he calls the “phonodeik,” 
He made the experiments in conjunction 
with John K. Martin. 

The phonodeik makes a photographic 
record of the sound wave as it is received 
by the ear. Dr. Miller’s method is to con- 
nect the loudspeaker undergoing test to 
a microphone, then to record the output 
on the phonodeik. A similar record can be 
made of the original sound, and by com- 
paring the two, the characteristics of the 
speaker determined. When a vacuum- 
tube voltmeter is substituted for the 
speaker, the experimenter can determine 
how much distortion is introduced by the 
electrical system, and can make allow- 
ances for it . — Science Service, 


Grid- Suppressor Value 
T^ANY radio enthusiasts considering the 
iVi grid-suppressor method of stabilizing 
tuned radio-frequency circuits, are apt to 
hesitate because they are uncertain of the 
resistance value to employ. Resistance 
values anywhere from 200 to 3600 ohms 
are now being used with standard -01-A 
type tubes in typical tuned radio-fre- 
quency circuits. Yet tests show that the 
resistance value is not critical. From 600 
to 800 ohms will usually be found about 
right when using the -01-A type tube and 


in the conventional tuned radio-frequency 
circuit with a plate voltage not exceeding 
90. For precise results, of course, it is 
worth experimenting with higher and 
lower values of resistance. 

The main factor, however, is to avoid 
inductive resistance. Many types of 
resistances which will perform well in plate- 
voltage regulation and other applications, 
will be found unsatisfactory as grid sup- 
pressors. It is also important to guard 
against capacity effects within the grid 
suppressor. The latest types of metallized 
grid suppressor, available in resistance 
values from 100 to 800 ohms, fulfills the 
non-inductive and non-capacitative re- 
quirements, along with that for silent 
operation. 


Resistance Coupling Essential 
in Television 

W HILE the usual amplifier as now em- 
ployed for broadcast reception may 
be utilized in experimental television, the 
pronounced peak.s, together with the 
limited frequency response of most trans- 
former-coupled amplifiers, will produce dis- 
torted television images. 

“We all recall the early amplifiers which 
operated our first loudspeakers,’’ states 
Mr. Ehle, president of the International 
Resistance Company. “Because of the 
novelty of radio in those days, more or less 
distortion made little difference. It must 
be much the same with television. In the 
first thrilling days of experimental tele- 
vision, even the mere outline of a man or 


hand or other object will suffice, despite 
splotches and breaks and disfiguration of 
all kinds, due to faulty amplification at the 
receiving end. 

“However, while the ear may pardon 
much in the way of distorted music, and 
even get to like it for that matter, the eye 
is far more critical. With the eye, a thing 
must be right. Therefore, better amplifiers 
will be required, and resistance coupling is 
certain to find extensive use for a nearer 
approach to uniform amplification over a 
wider range of frequencies than is necessary 
in sound reproduction. I understand that 
even the present admittedly crude tele- 
vision experiments call for frequencies 
varying from 18 to 26,000! This is far in 
excess of the 200 to 5000 cycle range which 
is average for radio rendition.” 


Good Soldering Prevents Corrosion 

'T^HE average experimenter’s mistaken 
idea that solder is used to make both a 
mechanical and electrical joint is responsi- 
ble for most of the troubles due to loose 
and faulty soldered connections, accord- 
ing to P. C. Ripley, of the Chicago Solder 
Company. 

Mr. Ripley, a recognized authority on 
soldering, goes on to say that solder should 
be used primarily to protect a joint from 
corrosion. Its use in making a joint 
mechanically tight is a secondary function. 

The practice of making “butt joints” — 
that is, of crossing one wire over another 
or butting the end of one wire up to 



Wallace Batttoon, radio NUl-HE, who designed the transmittitig and receiv- 
ing equipment u^d on the Fokker airi>lane Friend$hh>, on Its successful 
transatlantic Ihght, at the contrOll of one of the receivers in his laboratory 
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another and aoldering the iiiter8ectioii~-i8 
not conducive to permanency^ because 
soldered joints of that type are mechanically 
weak and can be loosened by jarring or 
by the tension which often exists in making 
them, especially when solid bus. bar wire is 
used. 

Conductor connections should always be 
made mechanically secure and electrically 
conductive without solder, by twisting 
or wrapping one conductor around the 
other. Then solder should be applied as a 
protection against corrosion, as a means of 
bringing the greatest surface of one con> 
ductor in contact with the other to reduce 
resistance and as an additional mechanical 
re-enforoement. 



Radio is now used on board the 
fire-boats of New York City, and by 
means of it, alarms may be sent 
with greater rapidity. Above is one 
of the boxes from which the alarms 
are sent, and below is the equip- 
ment installed on one of the boats 
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Hyatt Protection 


Serving industry so well for 37 years has privileged 
Hyatt to symbolize the protection Hyatt Roller Bear* 
ings afford to the products which employ them. 

Wherever they are applied the presence of Hyatts 
oftentimes is known only through the economies 
they effect. So this symbol was designed to visibly 
identify the inbuilt quality of Hyattized construction* 
The Mark of Hyatt Protection now appears on 
many different types and makes of equipment. See* 
ing this mark, the buyer is reassured. 

Perhaps your product needs Hyatt protection. Per* 
haps it would experience a more ready acceptance 
if equipped with these better bearings. 

Without obligation to you, Hyatt engineers are 
available for conference — any time, anywhere. 


HYATT ROLLER BEARING COMPANY 

KeWiwk Detroit Pittsburgh Chicago Oakland 
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The Dornier*Napier seaplane of Captain Courtney, British pilot, on which is 
installed a short-wave radio transmitter employing the call letters G-CAJI 


variable condensers of the standard welV- 
known type have been eliminated and* 
tuning is accomplished by means of a 
metallic plate called a tuning disk. The 
explanation of this last part as given by 
Dr. Taylor is as follows: 

*The metallic disk has such a thickness 
that the natural period of the metal is out- 
side the range of audibility; that is, its 
natural period may be above or below the 
range of audibility but mechanical vibra- 
tion of the disk is such that no mechanical 
noises are introduced in the receiving cir- 
cuit under conditions of vibration.” 

The set is designed for use for radio 
telephony and continuous or interrupted 
continuous telegraphy reception. 


Chief Engineer of the Stromberg- Carlson 
Telephone Manufacturing Company,, that 
transformers used in a receiver from which 
highest naturalness of reproduction is to 
be expected, must have very high in- 
ductance. 

*Tn the manufacture of audio trans- 
formers,” says Mr. Manson, “there has 
been a steady increase in the size of iron 
core used. The purpose of this increased 
size is to give greater inductance to the 
transformer. « 

“In the primary of an audio transformer 
there are both direct and alternating cur- 
rents flowing— the direct current going 
from the ‘B’ supply to the plate, and the 
alternating audio current flowing from the 
plate and filament circuits through the pri- 
mary to the secondary. 

“The presence of high direct current 
tends to electrically saturate the core of the 
transformer and pull down its magnetic 
flux. Alternating current inductance, how- 
ever, depends to a large degree upon the 
intensity of this magnetic flux. Thus it is 
seen that the high direct current, by elec- 
trically saturating the iron core, cuts down 
the alternating current inductance of the 
transformer. 

“It is for these reasons that exceptionally 
large amounts of iron are now used, in 
order that the value of the core be so large 
that even with the high plate voltages used 
in modern radio receivers, the direct cur- 
rent saturation point of the core cannot 
be reached.” 


“B”.Ellminator Hints 

^^HERE is nothing complicated about 
^ building a “B”-power unit. Given good 
components and a reliable rectifier, it is 
simply a question of proper mounting and 
wiring, together with these few hints, 

Remember that you have a transformer at 
one end and choke coils at the other. Both 
have alternating-current flux. Therefore, 
guard against interacting fields which may 
cause excessive hum. Provide sufficient 
separation of units. 

Use rubber-covered wire rather than 
bus bar. There is high voltage in the 
“B”-power unit. It is well to insulate 
against it. 

Ground all metal cases of transformers, 
chokes, and condensers. It is well to place 
an electromagnetic shield, such as sheet 
iron or roofing tin, over the entire “B”- 
power assembly to prevent stray energy. 

When motor-boating is encountered, try 
a larger condenser for the “tank” or last 
filter condenser. Values as high as 12 
microfarads will be found to stop many 
canes of motor-boating, as well aa improve 


tone quality, particularly for the sustained 
bass notes. Also try an audio choke in 
each plus “B” lead from the power unit to 
the audio amplifier, together with two- 
microfarad condenser between each, a plus 
“B” lead and minus “B.” In the radio- 
frequency end, try radio-frequency chokes 
in the plus “B” lead, with a .1 microfarad 
condenser shunted across the plus radio- 
frequency plate lead and the minus “B.” 

Avoid overloading the gaseous rectifier, 
either through excessive transformer volt- 
age or excessive drain. Overload can be 
handled by the present-day Raytheon 
tubes for a short period, but it does no 
good. Tube life is materially shortened 
through overload. 


New Aircraft Receiver 

A new radio receiving set for use in 
aircraft has been designed by Dr. A. 
Hoyt Taylor and Edwin L. White at the 
naval research laboratories. Claims that 
are made for this set are ruggedness, selec- 
tivity and elimination of microphonic effects 
due to vibration. 

According to the reports so far received, 
this set employs a quartz crystal for con- 
trolling the received frequency. Also, the 


Radio it\ 35 Percent of U. S. Homes 

ACCORDING to figures given by 
Thomas F. Logan when addressing 
the International Advertising Association 
in Detroit, Michigan, radio receiving sets 
are now to be found in 36 percent of the 
homes in the United States. These sets 
serve a total audience of 40,000,000. 

In discussing the advertising phase of 
radio, Mr. Logan asserted that first-night 
audiences of popular musical programs by 
national advertisers run from ten to fifteen 
million listeners. 


Radio Clergy 

DB CAUSE of the numbers that radio 
^ reaches, and their diversified faiths 
and beliefs, there is little doubt but that 
the very near future will find a special 
“clergy of the air” broadcasting by radio. 

This is the belief of Merlin H. Ayles- 
worth, President of the National Broad- 
casting Company. Some idea of what this 
clergy of the air will be like will be gleaned 
from a series of national programs entitled 
“Great Messages of Religion.” In the 
transmitting of these series, clergymen of 
the Protestant, Jewish and Roman Catho- 
lic faiths will be invited to participate. 
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Siq^emiNir IfiS 

speftldnt upon the eubject of the 
f'dergy of the air/’ Mr. Ayleaworth aaid in 
pBTti ’’His creed is of no import: but his 
views shall be of the broad views of 
tolerance^ and he shall represent the best 
of religious thought which the experience 
of 20 centuries Im to offer.*’ 


Fifteen-Meter Waves 

A WAVE of about 16 meters can be 
received with greater strength and 
regularity during day-time at distances 
about or over 6000 miles than at distances 
of the order of a few hundred miles. 


Controlling the Screen Grid Tube 

M any sets and circuits utilizing the 
new screen-grid tube have been de- 
scribed in various publications. Neverthe- 
less, little or nothing has been said regard- 
ing the need for close control of the oper- 
ating voltages. The manufacturers of 
shielded grid tubes state that the screen 
grid should have a 46-volt positive bias, 
yet in actual practice it has been found 
that this voltage is quite critical and that 
it varies considerably with changes in other 
circuit factors. Under certain conditions, 
about 20 volts is most satisfactory, while 
with certain other conditions, up to within 
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Screen grid tube control 

10 volts of the plate voltage provides the 
most sensitive operation. 

It therefore becomes apparent that if 
this super-sensitive radio tube is to be 
employed at maximum efficiency, which is 
usually the intention when using it in place 
of the standard three-element tube, a high- 
voltage source, together with a micrometric 
resistance means of control, is required. 
The arrangement shown in the accompany- 
ing diagram is offered as a suggestion. It 
will be noted that the 165 or 180 volt 
source is reduced to the proper applied volt- 
age by means of a standard clarostat, or 
micrometric variable resistance of enormous 
range, with a by-pass condenser of at least 
one microfarad connected across the 
screen-grid terminal and the negative 
filament terminal of the tube, so as to pr^ 
vent feed-back and oscillation. The vari- 
able resistance is adjusted until the great- 
est ampltffcation, together With cirystal- 
clear quality, is obtained. 

The ^ate voltage and grid bias for the 
8Greeiv>grid tube are not critical, The 
reomnmended values are 186 volts for the 
plate and one and one half volts for the 
grM bias. 



Motc»ri«t« 

You need a Baaline Au- 
towline in your car for 
emergencies. Made of 
J^-inch Yellow Strand 
wire rope with patented 
snap hooks for quick at- 
taching. Very strong but 
small enough to cou fiat 
UT>4er a cashion. Ask your 
accessory dealer* 


Big Dams! 

Mammoth masses of concrete are being built 
throughout this country to impound millions of 
gallons of water for the development of power. 
Such “jobs” employ great quantities of highest 
grade wire rope, both for handling the structural 
material and the huge hydraulic machines. 
Yellow Strand Wire Rope is always in evidence 
where loads are heavy— where super-strength is 
imperative and economy is desirable. 

Imported steel wire, specially drawn, and the 
skill that can result only from vast experience, 
are responsible for the qualities which make 
Yellow Strand so popular among contractors of 
all kinds. The “strand of yellow” identifies the 
brand and protects the purchaser. 

Broderick & Bascom, manufacturers of Yellow 
Strand, as well as all standard grades, have 
niade wire rope exclusively for over fifty years. 

BRODERICK & BASCOM ROPE CO. 

843 North First Street, St. Louis, Mo. 

E«»twn OlBe« and WarahauM: 68 Wnahincton St., Naw York City 
Waatorn Offiicai Seattlo Factorieai St. Louis and Soattle 
Authorimed Dmalmrt in all Industrial Localities 


Suroftinui Radio Phone to Catiada 

041)10 teAephone service Rnghrnd 
to Oaiuda has been extended ao that 
nmetihent in Relginm, Germanyr^olhuid, 
Spti^ and Praiaee may alao be eerved. 

ealto eoiihedt these cduntiiee 
to tinpinnitter at Rngby. and 

am made m thh 
Ruid^y the vedee. 
Vto^'Oeiabda. 
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The Back Yard Astronomer 

A Department Devoted to Interests of the Amateur Telescope Maker 


TT is a truly fascinating hobby that will 
* bring together 60 or more of its addicts 
every year, when these people are forced to 
traverse several states in order to be 
present. Every summer the “Amateur 
Telescope Makers of Springfield,” Vermont 
hold^ — as most of the habitual readers of 
this department now know — a sort of 
informal “get-together” of amateurs, the 
two-day affair always taking place at 
“Stellafane,” the combined clubhouse-ob- 
servatory of this interesting group of en- 
thusiasts, situated on top of a fir-clad moun- 
tain near that community. The Telescope 
Editor has just returned from the third of 
these gatherings and he wishes at this time 
to urge all amateur telescope makers to 
lay long-range plans to attend the next 
meeting, which will be held nearly a year 
hence. 

You go to these “get-togethers” in order 
to get together. Therefore the time avail- 
able is not wasted in any foolish formalities 
but is almost wholly devoted to that which 
you doubtless wish to do, namely, to meet 
others who are interested in the hobby in 
which you are interested, to swop experi- 
ences having to do with it, to pick up new 
ideas and disseminate some of your own 
if you have any, and in general to keep track 
of what is going on in the world of tele- 
scope making, both amateur and profes- 
sional. 

At this year's meeting, one or two new 
telescopes were in evidence. These had 
been brought from afar, the majority of 
amateurs present having motored to the 
spot. One amateur, a woman by the way, 
brought along her mirror and by camping 
with her family in a tent pitched nearby in 
a grove, and thus prolonging the stay, she 
was able to perform the work under the 
supervision of others of greater experience. 
Porter, the leader, takes a great deal of in- 
terest in the efforts several of the ladies 
have made, possibly because it has been 
carelessly said that no woman could hope 
to make a telescope. None has, thus far, 
since the present telescope making cam- 
paign was begun by the Scientific 
Amekican, but we have hopes. However, 
the conventions will hardly be likely to 
degenerate into a hen-party, and a man can 
Still attend one of these gatherings in his 


second or third best suit, if his wife will let 
him. 

There was the usual supper whose 
“piece of resistance” as someone unfeelingly 
termed it, was beans baked in the old bean 
hole. This is simply a hole dug in the 
earth and heated by means of a prolonged 



Russell W. Porter 


fire, the pot of l^eans being inserted after- 
ward and cooked all night. One of the 
“Stellafane” group, Mr. Redffeld, happens 
to be a bang-up good cook and, mircMle 
dictu, he actually likes to cook. He is 
therefore the hub around which the Spring- 
field amateurs revolve at mealtime. 

Fifty-six may not seem to some like a 
very impressive fnitttter for g convention, 
yet when you consider that the total num- 


ber to draw from, that is, the total number 
who have obtained copies of the Scientific 
American book “Amateur Telescope Mak- 
ing,” is something like 3000, and that 
fully half of these live west of the Missis- 
sippi or in foreign lands, and further that 
most of the others had to cover several 
hundred miles in order to reach the spot in 
Vermont, the attendance of this number of 
enthusiasts may be taken to indicate that 
the hobby is one which takes strong hold of 
the amateur. 

Astronomy is becoming the leading 
science as far as popular interest is con- 
cerned, doubtless because it opens up vistas 
of grandeur and magnitude which appeal 
to people of all classes sufficiently intelligent 
to wonder what (and why) this Universe is. 
It was recently found by actual analysis 
that newspaper editors throughout the na- 
tion now give more space to astronomy than 
to any other science; and newspaper editors 
know what the average person wants. 

At the gathering there were no set 
speeches or formal deliberations, but one 
could see all day, all night long and during 
all the next day, the usual knots of en- 
thusiastic amateurs gathered around this 
or that visitor, soaking up some wrinWe 
or other; whether an account of the new 
telescope Professor Ritchey is planning, or a 
simple demonstration of the use of mono- 
chromatic light in figuring a flat, as ex- 
plained by Porter, or the discussion of the 
newly available curves of the Schwartxchild 
telescope as eluddated by Director B. W. 
St. Clair of the Standardizing Laboratory 
of the General Electric Company, Lynn 
Works. There has been a great deal of 
mystery concerning these curves by means 
of which, coupled with other refinements 
of already existing methods, Professor 
Ritchey expects to obtain much greater 
results out of telescopes of the sizes at pres- 
ent in use, and even correspondingly more 
out of the larger instruments which he has 
planned. We hope to publish the details 
of these plans in some future issue. 

But by all means the most epochal 
scientific work of the whole convention was 
the drainage of a small pond in t^e woods 
near “Stellafane.” It happened this way: 
One of the less argumentative lunateitti 
(Pletm tur^ to pa,ge 278} 
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Hfe Sdenl^ Americaii Digest 

{ConHnuted from pagt 257) 

Ismvf rubber pads inserted between the 
truc^ end the body; truck noises are 
broken up by sound deadening material 
in, thn car floor; and the air pumps are in- 
sulated by the same material. 

This company has also developed a new 
type of rail cro^ng in which the rails are 
s^led in a bed of asphalt. Due to the 



Wid* World 

Street car noises were further less- 
ened by inserting sound -deadening 
material beneath the floors. The 
results have been very satisfactory 

resilience of asphalt, the noise due to the 
pounding of the wheels across the rail 
grooves is almost entirely absorbed. 

The noiseless cars were designed and 
are being built by the Byllesby Company 
under whose management the railway is 
operated. 


Fishes are Marked by Tattooing 

^T'ATTOOING spots under the scales of 
^ fish instead of fastening tags on them, 
is a new method of keeping track of 
aquarium specimens described by Ancel B. 
Keys of the Scripps Institution of Ocean- 
ography in a recent issue of Science. Mr, 
Keys marks fish too small for the ordinary 
tafl^ng method by barely puncturing the 
outer skin with a hypodermic needle loaded 
with India ink. He reports that bis scaly 
pets suffer no ill effects from the spotting 
operation, and that the marks last for 
several weeks . — Science Service, 


Oolor Enters the Goal Pile 

T he recent outbreak of vivid coloring 
in pots, pans, refrigerators, gas stoves 
and other domestic paraphernalia, ushered 
in by the advertising slogan, ‘‘Color Enters 
the Kitchen,'* seems to have induced 
emulation on the part of the cellar. At 
least, the familiar black diamond of the 
house^heating furnace is now blossoming 
forth in bright cerulean hues. 

This new departure is due to the enter- 
prise of the Olen Alden Coal Company, 
WU^h kas devised a means for dyeing its 
h|gk tgfndes of lAekawanna anthradte a 
biliiM bhm* For some time there has been 
gmo^vmtiettt on loot for the labtilng of coal 
(fjsm be sure that he is 
'■ ' 'fM ■ ;So'ti«f IWi'moTO' 



An Unusual Business Opportunity 

F ew of those not in the vending machine business have any 
conception of the importance that the humble penny assumes 
when judged by the yearly volume of sales made by penny 
vending machines. In a single year it amoimts to the striking total 
of over 600 million pennies. Right now there is an opportunity 
for a limited number of financially responsible individuals to enter 
the vending machine field, and to make a large profit from the 
operation of a comparatively small number of vending machines. 

THE FAMOUS HOFF VENDING MACHINES 

We make the famous Hoff Venditig Machine, over 30,000 of which are now in 
operation, and control the exclusive franchise for distributing in penny 
vending machines two of the world’s largest selling, best advertised, and most 
popular confections— a famous gum and a famous candy. It is the enormous 
demand for these two products that accounts for the large intake of Hoff 
Vendors, To further increase this demand, more than $7,500,000 will be 
^nt in 1928 alone to advertise them. 

The owner of a chain of Hoff Vendors has a real business. Earnings from 
month to month vary little. Practical chains consisting of from 250 to 1000 
vendors show net earnings of from $2,820.00 to $13,800.00 yearly. 

A ONE-MAN BUSINESS 

A chain of up to 1000 Hoff Vendors can easily be serviced by one man or 
woman. The work is easy and pleasant. No previous experience or special 
training is required. There is no waiting for customers. Earnings start the 
day a vendor is placed on location. It is a business 
that can be run right from one’s own home. 

INTERESTING BOOKLET 



We have prepared a book entiUed 
**1000 Hoff Vidors and Financial 
Independence*' which gives the 
fuU facts concerning this unusual 
business opportunity. It tells 
where vendors can be located, 
their average earnings, details at 
the Hoff location franchise, cost 
of vendors, cost of gum and candy, 
and dies the experiences of pres- 
ent established Hoff operators, of 
which there are now more than 70. 

I Write for this book today. Bear in 
mind that Hoff Vendors are told 
by a division of a fivemillioo dol- 
lar corpor a tion, and every co- 
operation is furnished to Hoff 
operators. 


HOFF VENDING 
CORPORATION OF 
AMERICA 

IHviiion of General 
Vending Corporation 
200 Hudson St., Dept. 17, 
New York Oty 


HOFF VBNDINO CORPORATION OF AMSRICA, Dept. 17. 
200 Hudson Street, New York, N. Y. 

Please tend your book. **1000 Hoff Vendors and Financial Indo- 
pendence** to the undersigned. X am looking for an unusual 
business opportunity. 
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Where the Bell System’s 
profit goes 

yin Advertisement of the 
American Telephone and Telegraph Company 


There is in effect hut one 
profit paid by the Bell Tele- 
phone System. This profit is 
not large, for it is the policy 
of the Bell System to furnish a con- 
stantly improving telephone service 
at the least cost to the public. 

The treasury of the American Tele- 
phone and Telegraph Company re- 
ceives dividends from the stock of 
the operating companies. It receives 
a payment from the operating com- 
panies for research, engineering and 
staff work. It receives dividends from 
the Western Electric Company — 
makers of supplies for the Bell Sys- 
tem — and income from long distance 
operations. 


Only one profit is taken 
from this money in the Amer- 
ican T elephone and T elegraph 
Company's treasury. That is 
the regular dividend to its stock- 
holders— now more than 420,000 
in number — which it has never 
missed paying since its incorporation 
in 1885. 

Money beyond regular dividend 
requirements and a surplus for 
financial stability is used to give more 
and better telephone service to the 
public. This is fundamental in the 
policy of the company. 

The Bell System accepts its respon- 
sibility to provide a nation-wide tele- 
phone service as a public trust. 




an electrical ipedallib Oahi quick luoceMlh thb moit 
fttcInatiM and proStaUa Held. Icam at National In the 
center of tremendoue electrical fTrqlecis costing more than 
$10(^000,00000-- unlinuted opportunities novF. 

Practical. Inienrivo training hy NationaTs iob*experienoe 
method in 6 to 9 months. AU technical essentials included. 
School endbtaedbvlead<«8 in electrical industry. You loam 
all branches of electricity; radia Million dollar instHusion; 
aU modem equipment and training CscU* 
ides. Lifescholsmp. Noatt limit. Free 
employment aervice. Ovar 17,000 success- 
iul graduatas. 23rd ym. illustrated 
Wfita today. 




SONG WRITERS 

with poanme or molodUe, write 
for bona fide proposition. 



ment has not progressed to the pohit 
where it influences the power plant to any 
great extent. But it may be that we are 
entering an era when rainbow-tinted or 
otherwise trademarked coals will indicate 
for the purchaser the quality of the fuels 
he buys. — Power, 


Three Female Deer With Antlers Found 

'T^HREE authentic specimens of female 
deer, equipped with antlers which 
are usually the exclusive property of 
the bucks, are reported to the Journal of 
Mammalogy by Joseph Dixon of the Uni- 
versity of California. They were all se- 
cured in the same general region, in the 
neighborhood of Truckeo, California. The 
horns were so developed that all three 
animals were shot under the impression 
that they were bucks. The antlers of one 
of the specimens were imperfectly grown 
and still ‘'in the velvet*’ in autumn, but the 
other two had shed their velvet and were 
normal buck antlers to all appearance. All 
three of the animals belonged to the species 
known as the Rocky Mountain blacktail, 
or mule deer, and were larger than or- 
dinary does . — Science Service, 


New Two-Filament Miner’s Lamp 

A NEW two-filament incandescent lamp 
for miners, assuring adequate il- 
lumination throughout the day, has been 
developed by engineers of the General 
Electric Company at the National Lamp 
Works in Cleveland, Ohio. 

The lamp, fitting into a small reflector 



The new two-filament miner’s j 
lamp described in these columns 


fastened to the miner’s cap, is operated 
from a compact two-cell storage battery 
strapped to a belt about the miner’s waist. 

The two filaments operate at different 
intensities. The major filament, giving 
14-beam candlepower of light, is used 
until it fails. Then a simple switch, at- 
tached to the side of the lamp, is turned, 
which throws the current into the low 
candlepower emergency filament. 

This furnishes sufficient illumination for 
the worker to finish his day’s work when a 
new lamp can be installed at the time the 
equipment is turned in for rechari^Ug 
the battery. The emergency filament Is 
rated at low candlepower, assuring longer 
life than if the second filament were of the 
same candlepower as the first, which (Us* 




S^temter 1928 

cbArgeB the battery in about 12 hours. It 
ifl poesible to operate the emergency fila- 
ment for 30 hours or more, should an acci- 
dent keep the miners underground for an 
extended period. 

*ln the past, lamp failures have often 
occurred when they are being used under- 
ground by the miners,'* C. E. Egeler, en- 
gineer of National Lamp Works explained. 
'*It is not a practice at mines to provide a 
place below the ground for replacing burned- 
cnit lamps. Either the miner must be 



A miner equipped with the new 
lamp and accessories. If one fila- 
ment fails, another is turned on 


furnished with another equipment, or he 
must go to the lamp house on the surface 
to obtain a new lamp. 

‘'Usually in the past, he stopped work 
for the day with a loss both to himself and 
to the mine operator. The introduction in 
1919 of a cap lamp equipment having two 
lamps was a natural development. Only 
one lamp could be burned at a time, and 
the other could be turned on should the 
first fail. Now this condition has been cor- 
rected by the two-filament lamps.” 


Cornell University Gets Wild 
Life Preserve 

pORNELL UNIVERSITY studento will 
^ be able to carry on field studies in 
botany and zoology in wild life preserves 
owned by their alma mater, as the result of 
gifts of tracts of wild, primeval country 
presented by the late C. G. Lloyd of 
Cincinnati. His most recent donation, 
made just before his death, consists of 
110 acres containing three interesting 
glacial “pot-holes.” Two earlier gifts were 
of 80 and 400 acres, respectively—Scicnc^ 
Service, 


Fish Stories to Aid Science 

TpISHBRMEN who yearn for an audienc^ 
” to listen to the size end weight of their 
catch are having an ideal time in Wisconsin 
this summer. A complete survey of game 
fish in the state is being made by the Wis- 
consin Geological and Naturid History 
Survey in co-operation with the United 
States Bureau of Fisheries, and all sports- 
me/n in the region have been called upon to 
Mp with the evidence, 
fte |ttit this once, the fishmnen are 
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The ONE TIRE 

that is Engineered for 

AH Tmck and Bus 

Service 



one 

Heavy Duty Pneiunatics 


Never before in history has a tire won ALL records for safety, 
speed, endurance and mileage in this heavy duty service, because 
never before has there been a tire so perfectly designed for trucks 
and buses — with such balanced construction from beads to 
tread — with every part of the tire engineered to function per> 
fectly under the special conditions that trucks and buses meet. 

How have these tires consistently outperformed all others 
under all conditions — ^high speed or normal — truck or bus- 
heavy transport or light delivery? 

BETTER ENGINEERING— This is the answer! These tires 
give record'breaking results because better performance — more 
miles, greater safety, maximum riding comfort and protection 
to vehicle — is built into them. 

Call the nearest Firestone Service Dealer. He is trained and 
equipped to save you money and serve you better. 


MOST MILES PER DOLLAR 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 



STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 


•■NO roil 
•ATALOO 


THE SCHWERDTLE STAMP CO. 

BRIDGEPORT, COKN. 



scie:>^C£: 
news - 

A WEEKLY Scientific maga- 
zine of rare charm, easy to 
read and filled with rich infor- 
mation. It oovers every branch 
k o/ science mi brings to the 
reader’s attention choice and 
K untmiof Mis. Science News- 
' Letter is tntaliy distinctive. 
You will find it a constantly re- 
freshing addltkm to your read- 
ing material. 

/ntroiifiefory 4/ ior 

IJ mmeke 

SCIENCE SERVICE ^ 

' tin B St., WMhlBfton, D. C. 
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Your home 
away from home 

When you’re traveling, enjoy the homelike comforts 
a Stallor. Enjoy — 

Radio when you throw a switch — ice-water when 
yon press a valve — the morning paper under your 
door — a good library at your disiMisal — a reading 
lamp at your bed<«head — your private bath — 
etatioiiery without asking — and Statler Service. 

All these things — whatever the price of yom 
room — at no extra cost* ^fig. 



Thmrm arm 5calf«r Hotel* ini 

BOSTON * BUFFALO (Hotel StaOmr and Botml Bw^aki) 
CLEVELAND * DETROIT r ST. LOUIS 
NEW YORK (Hotml PmarntyloaHla, Siailar-Opmrmimd) 

HOTELS STATLER 

7,700 Rooms with batfi and radio reception. 

Fixed, unchanglnK rateo pooted In all roomo. 

radio in every room 
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asked positively not to exaggerate the con- 
reet weight aad length of the dsh they cap-* 
ture. But the eommittee hastens to assure 
them that the records will not be made 
public, so no dah stories will be spoiled for 
social purposes. 

The aim of the project is to make each 
lake produce . its maximum amount of 
game dsh best suited to that particular lake. 
The survey will require a collection of 
60,000 samples of fish scales to be used in 
checking up on the ages of the Wisconsin 
Osh population. The ages of Osh can be de- 
termined by counting the rings on the 
scales . — Science Service. 


Tests Explain Popularity of Pork 
in United States 

INVESTIGATIONS of meat and animal 
* fats by the United States Department 
of Agriculture continue to explain the 
popularity of pork in the American diet. 
Food habits in the United States differ 
from those in many other countries largely 
in our very extensive use of pork products. 
This country, although possessing only 
about 6 percent of the population of the 
world, has contained in recent years about 
20 percent of the world's swine. 

The unusual prominence of pork and its 
products in the American diet has been the 
subject of special studies conducted by the 
Bureau of Animal Industry. In addition 
to former investigations showing the high 
nutritive value of pork protein and the 
ability of pork products to enhance*the food 
value of cereal and vegetable products con- 
sumed at the same time, recent studies of 
sausage are of particular interest. A chemi- 
cal examination of more than 200 samples 
showed pure pork sausage to have an ex- 
ceptionally high fuel value, furnishing more 
than 2000 calories per pound. This is ap- 
proximately twice the number of calories 
ordinarily consumed by the average person 
at a meal. 

A careful selection from the very wide 
range of pork products makes possible 
diets containing, on the one hand, an 
abundant supply of fuel for hard manual 
labor and, on the other, by a different 
choice, containing a lesser quantity of 
energy and more protein, which may be 
more suitable for persons leading sedentary 
lives. In general the winter season calls 
for a greater consumption of foods high in 
fuel value. 

Previous experiments showed pork to be 
relatively rich in the anti-neuritic vitamin, 
as determined by feeding experiments with 
large numbers of pigeons. More recent 
tests have shown that as small a quantity 
as 6 percent of dried, lean pork in the diet 
of the birds protected them against poly- 
neuritis. This disease results from the same 
vitamin dedcieUcy that causes beriberi 
in man. Other experiments, conducted to 
determine the value of pork as a source of 
the growth-promoting ritamin B, indicate 
that pork contains a reasonable supply of 
this valuable nutritive factor. These 
studies are of special significance since 
pork amounts to approximately 60 per^ 
cent of the entire meat dietary in the United 
States. 

The large and efhcient production of 
pork in the country likeirise haa made it 
possible for this food to reach the market at 
comparatively low prices. Its eccmomy, 
combined with hjgh food value* departme^ 
oilicials believe, help to explain the very 
liberkl use of pork products in thejMxierfoik| ^ 
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Learning to Use Our Wings 

{Continued from page 260 ) 

then igrnited, dissipating its energy. 

With gunpowder, the process of creating 
enormous energy can be instantaneous or 
practically so. Therefore, while a jet- 
reaction engine, in which gasoline would 
be burnt in a special chamber, and the ex- 
haust gases pass out through a jet, would 
be a • more efficient reaction mechanism, 
it would not be one capable of developing 
enormous energy in a short space of time. 

The jet-reaction engine becomes efficient 
only when the velocity of the outflowing 
gases is not much greater than the velocity 
of the air streaming past the moving vehicle 
which contains the jet-reaction engine. 

Therefore when we want to build air- 
planes flying at 1000 miles an hour or 
thereabouts, we shall be quite justified in 
turning to the gas-reaction engine. 

The weight of a gas-reaction engine will 
be appreciable, although not so great as 
that of an ordinary combustion engine. Its 
present-day inefficiency may be overcome 
by special air injectors, or other methods of 
entraining a large quantity of air with the 
issuing gases. 

But to fly an airplane at 1000 miles an 
hour will need vast power, much greater 
than we can get from even a jet-reaction 
engine of the most developed type. 

Supposewewantto anticipate the develop- 
ment of time and attain terrific speeds with 
an autonjpbile or an airplane today. Is the 
rocket useful for such a purpose? 

It is if we want to get these tremendous 
speeds for very short periods. We can then 
disregard economy and by using gun- 
powder and the rocket, concentrate enor- 
mous horsepower capacity in a very small 
mechanism. 

For inter-stellar navigation we need to 
drive our vehicle for a comparatively short 
time to get it out of the earth’s gravitational 
influence, and hence again the light, com- 
paratively short-lived rocket is our obvious 
method of attack. 

The Germans first concentrated their 
efforts on the rocket automobile. The 
German manufacturer von Opel backed the 
engineer Max Valier in his device for 
propelling motor cars by rockets. A trans- 
lation of the Hamburger Nachrichten reads 
as follows: 

“The unusual machine stood on the 
race track, a low, lightly constructed racing 
car without a motor. The rear end is a 
steel box or case, with 12 round openings 
from which project the blast pipes of 
Congreve rockets, each having a diameter 
of nine centimeters. The ignition wires run 
from the blast pipes to an automatic 
switch operated by the pilot by means of a 
foot pedal. Supporting stays are attached 
invertedly to the car behind the front 
wheels and have for their purpose the press- 
ing of the car to the track during the run.” 
’ The first test made by Volhart, an ex- 
perienced racing car driver, made an im- 
mense impression. The car attained a speed 
of 60 miles per hour in eight seconds, which 
is an enormous acceleration, equal to that 
of the powerful airplane catapult. 

From this description it is evident that 
no wonderful new principles of rocket de- 
sign have been discovered. Perhaps each 
rocket was loaded with successive charges 
or, what is more likely, the rocket was a 
cottiiparatively slow burning one. In 
either case nothing wonderful in the purely 
technical sense is presented. 

^ Now let us turn to the description of the 
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first airplane flight with rodeet> madd 
with the glider Enie of the Hhine-Rosslter 
Experimental Society by Fritz Stamer. 

After two failures with smaller rockets, 
the Enie was equipped with two rockets of 
20 kilograms (about 44 pounds) thrust. 
With the aid of the rocket and a rubber 
catapulting mechanism, Stamer left the 
ground successfully, flew 280 yards in a^ 
straight line, made a turn of about 46 
degrees, flew another 800 yards, made 
another curve of 46 degrees, then lit the 
second rocket and made another curve and 
straight flight. Altogether he flew about 
1 500 yards, in some 80 seconds. The thrust 
of the burning rocket was apparently 
quite regular, though weak at the begin- 
ning. The burning of the rocket was ac- 
companied by violent sizzling. His ex- 
periments ended by the explosion Of a 
rocket, due to preliminary shaking up of 
the rocket in transit, and the burning of his 
plane. 

As a result of these flights, certain 
technical lessons emerge, such as measures 
for fire prevention, placing of rocket in a 
certain position or balancing it so that the 
position of the center of gravity does not 
change when the charge is burned, et cetera. 

Each rocket burned four kilograms of 
powder, which is an indication of the enor- 
mous expenditure of propulsive material 
needed for short flights. 

On the whole we are inclined to think 
that the rocket as applied to the airplane 
might be a means of securing stupenddus 
speeds for a short intervsl of time, rather 
than a method of very speedy sustained 
flight. 

The Curtiss Chieftain Engine 
A RTHUR NUTT, writing in Aviation, 
^ gives an illuminating study of the 
novel and interesting Curtiss Chieftain, 
a 12-cylinder, hexagon engine, with cylin- 
ders arranged in two rows. 

The engine develops 600 horsepower, and 
is the largest air-cooled engine in this 
country. Installed in a Falcon observa- 



A three-quarter end view of the 
Chieftain engine, showing how the 
cylinders are arranged in six sets 
of two each around the craidc* 
case. Note the large cooling areas 

tien plane it enabled the plane to give a 
higher performance than any other two- 
seater plane in the service. 

The great problem in the design of tfab 
air-cooled engine is to keep dowh head 
resistance so as to maintain performance 
and to keep the diame^ Viithin reason ho 
as not to impede the pilot^s Viatotiv ; ^ 

In the Chieftain^ these ohjecll^ 
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attained by having two rows of six cylin- 
ders behind one another, instead of having 
one row of radial cylinders in the same 
plane. 

With the two rows of six, adequate cool- 
ie is secured, because the spacing between 
trie engines is comparatively large. When 
two rows of seven were tried the cooling 
was found to be insufficient. 

Another advantage of the two-row engine 



Side view of the Chieftain, showing 
manifold ports on the upper cylin- 
ders, where the manifold has been 
removed. Head resistance of this 
engine is low, increasing efficiency 

in large powers is that there is far less 
blanketing of the propeller. The frontal 
area of the hexagon is approximately one 
half of a nine-cylinder radial engine of the 
same power. 

The main characteristics of the Chief- 
tain are: 600 horsepower at 2200 revolu- 
tions per minute; diameter of engine, 45 
inches; bore inches; stroke, inches; 
fuel consumption, .53 pounds per horse- 
power hour; oil consumption, .020 pounds 
per horsepower hour; total weight 900 
pounds or only one and a half pounds per 
horsepower. 


Picking Up Parcels 

T he problem of communication be- 
tween the ground and aircraft is of im- 
portance in military maneuvers. Panels, 
radio, flares, and Very pistols have been 
used with varying success. Cavalry troops 
in the Philippine Islands have evolved a 
“pick up“ system which eliminates tedious 
alphabetical signal transmission, and avoids 
all errors, since the airplane observer re- 
ceives the actual map or written message. 
The apparatus used is very simple and 
light. A small lead weight is suspened by 
string, wound on a reel on the side of the 
observer's cockpit. The line for the 
message is also a string formed into a large 
loop. The message is placed in a first-aid 
pouch, hung to the bottom of the loop, 
while the upper half of the loop is stretched 
overhead at arm’s length, and held be- 
tween the fingers of two men, standing 
about 40 feet apart. The observer unreels 
40 or 60 feet of the weighted line, and as the 
plane flies at right angles across the center 
of the loop, the weighted line from the 
plane picks up the loop and its attached 
message. 

A similar “pick up’* principle has been 
successfully employed by Blaine M. Tux- 
harn, a Kansas City aviator, only he em- 
ploys a hook attach^ to the landing gear of 
the plane* V^en the hook meets the 
ground wire, electrical contact is made and 
a cannon fired. The cannon shoots the 
parcel forward so that all accelerating jar 
m tiie plane Is avolde(L 
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D o you know that the tangential 
velocity of only five hundredths 
of an ounce of unbalanced arma- 
ture weight in an electric motor will 
cause destructive vibration ! 

Vibration cannot always be 
heard. Long before you hear the 
rat-a-tat of loose bearings, vibra- 
tion will have taken its toll of wear 
and lost power. The cause of vibra- 
tion must be removed before you re- 
ceive the motor! 

Dumore Motors are free from 
the costly evils of vibration. Every 
Dumore armature is dynamically 
balanced on special balancing ma- 
chines of our own design and con- 
struction. Vibration elimination, 
smoothness and quietness of opera- 
tion, and freedom from bearing 
trouble are valuable features char- 
acteristic of Wisconsin Electric 
Company motors. 

Send your product to our En- 
gineering Research Department 
for experimental tests with Dumore 
Motors. We will submit a detailed 
report of these tests, recommend- 
ing a motor which will be the most 
efficient and dependable for your 
unit. This service is gratis. 

WISCONSIN ELECTRIC COMPANY 
48 Sixteenth Street, Racine, Wisconsin 



Dynamically Balanced Motors 


SCIENTIFIC AMERICA^} 

The Back Yard Astronomer 
(Continued from page 270) 
attempted to ele^ instead of staying 
awake all night to srttle points in telescope 
making. A single mosquito, doubtless the 
incarnation of some evil spirit, prevented 
said sleep from taking place. This amateur, 
no sooner had day broken, secured a shovel 


' S*pt«mber t9SB 

and by herculean efforts dog a ditch' that 
drain^ the pond which doubtless lepre* 
sented the old homestead of the mosquito. 
So, next year ' when you come to the get- 
together, you will find the bottom of the 
pond dusty and the last mosquito vanished 
from Vermont. Now will you come7— 
A. G. I., Tel. Ed. 


The Heavens in September 

VY PROF. HENRY NORRIS RUSSELL, Ph. D. 



At 11 o’clock: Sept. 6. i R 

At low o’clock: Sept. 14. 

At 10 o’clock: Sept. 21. At 9 W o’clock: Sept. 80. At 8 o’cl^Tt: Oct. 22. 

The hours given are in Standard Time. When focal summer time m in effect, they 
must be made one hour later: 12 o’clock on September o, etc. 


NIGHT SKY: SEPTEMBER AND OCTOBER 


XylERCURY is 
A Durinff the 1 r 


now an evening star. 
During the latter part of the month he 
is well clear of the Sun, reaching the greatest 
elongation, 26 degrees, on the 3 0th. How- 
ever, since he is 12 degrees farther south 
than the Sun, he is at a disadvantage for 
northern observers, setting not long after 
6:30 P.M., so that he can be seen only in the 
twilight. 

Venus is an evening star too, and is in 
conjunction with Mercury on the 10th and 
again on the 30th. On the former date the 
two are too near the Sun to be seen easily, 
but on the latter Venus should be con- 
spicuous and should help to find Mercury 
which is three and one half degrees to the 
southward. Between these dates Mercury 
is near Venus and may be picked up to the 
left of the brighter planet and a little below 
her. 

Mars is in quadrature with the Sun on 
the 14th and is then due south at 5:48 a.m. 
He is in Gemini at about 10:30 P.M. and his 
increase in brightness as he draws nearer 
the Earth is conspicuous. Although he is 
still about a hundred million miles away, 
astronomers will be hard at work iheasuring 
the planet’s hest/ photographing the sur- 
face, and observing it visually. 

Jupiter ts in Jurlesy rising between S 


and 9 P.M., through the whole of the year. 

Saturn is in quadrature east of the Sun 
on the 5th and can be seen till late in the 
evening. 

Uranus is in opposition on the 28th — 
in R. A. O*' 20"; declination +1° 28', 
when he may be found with the aid of a 
good star map. He is just visible to the 
naked eye, but a field glass will be a great 
help in finding him, even if it is one of very 
poor power. 

Neptune is a morning star just past con- 
junction and ttirdly observable. 

The Moon is in her last quarter at 5:35 
P.M. on the 6th; new at 8:21 P.M. on the 
13th; in her first quarter at 9:58 P.»f. on 
the 21st; and lull at 7:48 A.M. on the 29th. 
She is nearest the Earth on the 4th, and 
farthest away on the 20th. Upon her 
round of the zodiac she overtakes Uranus 
on the 2nd, Jupiter on the 4th, Mars on 
the 7th, Neptune on the 12th, Venus i^d 
Mercury on the 16th, Saturn on the 20th, 
and Uranus again on the 29th. 

At 2 A.M. on the 23rd the Sun crosses thg 
celestial equator and passes through tbg 
point of the heavens which is calle4 the 
autumnal equinox; at Which moment, ap^ 
cording to the ahnanacs* ''aiitumu po#* 
menoes.*' . , ^ 
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Industries From Atoms 

{Continued from page 264) 

authorities in this important branch of rub- 
ber manufacture, pointed out at a recent 
meeting of the American Chemical Society 
that the day has just arrived when the re- 
search chemists have joined forces in a 
campaign to attempt really to regenerate 
vulcanized rubber. 

“Prfesent-day processes/* says Mr. Shoaff, 
‘*never re-impart the two properties of 
solidity and elasticity exhibited by raw 
rubber. Vulcanized rubber, especially after 
long use has undergone such complex 
physico-chemical changes that we may 
never restore it to its original state, 
though it is certainly not beyond the realm 
of possibilities in this day of seeming 
miracles. 

“Just as vulcanizing is more than the re- 
sult of the combination of rubber and sul- 
fur, so the removal of the combined sulfur 
may not be expected to re-impart auto- 
matically the properties of the original 
rubber. When Spence removed a large 
portion of the combined sulfur from vul- 
canized rubber with aniline-sodium he 
obtained a plastic material; probably due 
to the softening effect of the aniline. 
Dubose did not obtain a plastic product 
when he effected the removal of over 50 
percent of the combined sulfur from vul- 
canized rubber by boiling it in a solution of 
hexamethylenetetramine. It seems that in 
the devulcanizing process we have to deal 
more with depolymerization or disaggre- 
gation; and if the removal of combined 
sulfur should coincidentally restore vul- 
canized rubber to something like its original 
condition, we must look farther than a 
method such as the alkali process or any of 
the proposed schemes described in the 
hundreds of patents on the subject. 

“Solvent processes cause depolymeriza- 
tion to a high degree, as is shown by the 
changes in v scosity. The solvent dis- 
solves the depolymerized materials and the 
product tends to be 9oo soft and tacky for 
ordinary use. Some modification of Bary’s 
osmotic process in which he employed 
xylene may be the answer. Catalysis will 
no doubt play a principal role in true 
regeneration. The problem merits the at- 
tention of the research chemist in co-or- 
dination with his efforts to learn the 
mechanism of vulcanization, if for no other 
reason than that the solution of either may 
lead to the discovery of the other.** 

Thus an industry built upon the still 
mysterious phenomenon of vulcanization 
seeks the secret of reversing that process, a 
secret upon which may be built, eventually, 
new industries of comparable magnitude. 


Black as Your Hat— Tons of It! 

RAM MARIANS tell us that adjectives 
of color can not be compart. In 
other words, a thing may be “black** but 
can not be “blacker.** Any one who has 
ever cleaned out a kerosene stove will agree 
that as far as carbon black goes, nothing 
could be blacker. The carbon black pro- 
duced for commercial purposes is made 
by burning natural gas under conditions 
which cause the deposit of the maximum 
amount of the “soot.** One of the main 
uses for the product is in the rubber in- 
dustry, where it is an important compound- 
ing Ingredient. 

An IdeA of the magnitude of the carbon 
black industry in this country is revealed 
by statistici jnst issued for the state of 
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Texas. Although the law allows only the 
residue from natural gas after it has passed 
through casinghead gasoline plants to be 
burned for making carbon black, the pro- 
duction of the latter in Texas this year is 
expected to exceed 76,000,000 poun^. In 
1927 the output of carbon black in Texas 
was 20,174,409 pounds. It is stated that 
before the end of the year more than a dozen 
plants will be in operation, most of them 
in the Panhandle district. 


Steel Photographs Produced With 
Aid of High Explosive 

C HOOTING a photograph into the hard- 
^ est of chrome steel with the aid of high 
explosive nitro-starch, and so making a 
photographic record fLS permanent as the 
steel itself, is the feat that has been accom- 
plished as a result of the “Munroe effect.^' 
This effect was the discovery of Dr. Charles 
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Dr. Charles £. Mutiroe examining a 
photograph of himself reproduced 
, in steel by the Munroe effect 

E. Munroe, veteran explosives expert of 
the United States Bureau of Mines here. 

A steel photograph was made recently by 
G. St. J. Perrott, superintendent of the 
Bureau of Mines experiment station at 
Pittsburgh, and sent by him to Dr. Munroe. 
To make it, a zinc etching, such as is used 
in reproducing illustrations in printed 
matter, was made from the photograph, 
and then this was used to make a paper 
mold. A mold of ffour could also be used. 
The mold was then placed on a piece of 
steel about two inches in diameter and an 
inch thick. On top of this was placed a 
disc shaped piece of the nitro-starch ex- 
plosive, which was then fired. Though the 
mold was destroyed, when the steel cooled 
sufficiently to be handled, the profile of 
Dr. Munroe was found impressed on its 
surface. Where the photograph had been 
black, that is, in the shadows, the surface 
of the steel was raised, and where there 
had been high lights, the steel was incised. 

Another example of the effect that is in 
Dr. Munroe’s possession now was made 
by W. O. Snelling, director of research of 
the Trojan PowdSr Cdmpany. In this ease 
the words **Munrbe Effect’* were impressed 
into the surface of a block of the explosive, 
ho that the letters were in intaglio. When 
this was exploded on a disc of the steel the 
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letters appeared on it. However, they 
were also in intaglio on the steel. This is 
the opposite from what would be obtained 
with a die, for then the intaglio letters on 
the die would come out in relief on the 
finished product. 

Dr. Munroe explains the effect by say- 
ing that when the detonation of the ex- 



The photograph which was pressed 
in steel by the Munroe effect 


plosive occurs, the entire amount of the 
solid is converted to gas. This volume of 
gas, however, momentarily has the same 
size and shape as the original block of the 
explosive, and is therefore extremely com- 
pressed. Where there was a cavity in the 
original explosive is the line of least re- 
sistance for the escape of the rapidly 
moving gas molecules. In seeking to 
escape, they collide with each other, pro- 
ducing a vast number of tiny molecular 
drills, which bore into the hardest steel. 

Using the same principle, Dr. Munroe 
once blew a hole in a safe with a hollow 
cylinder of dynamite. He took a bundle of 



Another example of the Munroe 
effect. The words are stamped in 


sticks of dynamite, then, by pushing a tin | 
can through the center, he pushed out the 
center sticks, and bound together the 
other ones so as to form a ring. This he 
exploded in a vertical position upon a safe. 
The result was a hole in the top of the safe 
corresponding to the hollow center in the 
ring of dynamite eticks. This hollow 
cylinder bad acted as a gun to fire the ga$ 
molecules through the steel. 

Any thin object, such as a leaf, can be 
reproduced on steel in this way, said Dr. 
Munroe, and so a permanent record can 
be obtained. — Science Service, 
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Our Choice of Recent Books 


Beyond The Electron 

By Sir J. J. Thomson 

T he author dissects the electron itself which he con^ 
siders no longer to be the final stage in the structure 
of matter. This small book should interest all who are 
following developments in atomic physics, especially 
those who are on speaking terms with the latest atom 
concept of de Broglie and Schrddinger . .$1.00 Postpaid 

The Story of Geology 

By Allan L. Benson 

An unusual work. Geology has long been virtually 
f\ a closed book to the average person, because there 
has been scarcely a book about it which one would care 
to open the second time- so dull were they — unless he 
was a specialist in that science. Too much stress, even 
in teaching, has always been laid on the confusing eras, 
periods and epochs of the professional — Benson’s book 
omits this maze. It is bright, almost breezy, full of in- 
terest, authentic — nevertheless it outlines clearly the 
extant theories of earth science and tells what the 
average man wants to know about geology. 

$4.20 Postpaid 

Elements of Astronomy 

By Edward Arthur Path 

ALTHOUGH only two years have elapsed since the 
Xx first publication of this work, which at once be- 
came widely known and as widely used because of its 
marked lucidness of exposition, the author has revised 
it, bringing it up to the latest possible moment. This 
shows how rapidly astronomy is advancing. To anyone 
who wishes to make a rapid survey of the new as- 
tronomy without becoming involved in mathematics 
and advanced physics we heartily recommend this 
work $3.20 Postpaid 

Astronomy and Cosmogony 

By Sir J. H. Jeans 

A NOTABLE new work by one of England’s three 
most brilliant cosmological thinkers, just knighted 
for the very research outlined in this book. Cosmogony 
—the dramatic birth and career of satellites, planets, 
suns, galaxies and the whole Universe — is its all-in- 
clusive scope. Those who habitually read Professor 
Russell’s articles on astronomy should find it most 
valuable and interesting, although it is not a textbook 
of astronomy. No grander subject than cosmogony 
exists in the universe — for the universe itself is the sub- 
ject of the study $10.26 Postpaid 

Modem Gasoline Automobile 

By V. W. Page 

A PRACTICAL comprehensive treatise explaining 
all principles pertaining to gasoline automobiles 
and their component parts, and showing every recent 
improvement. An authoritative and conclusive refer- 
ence $6,20 Postpaid 


Patent Law for the Inventw and Executive 

By He A. Toulmin, Jr* 

P ATENT* procedure, based upon facts and practical 
examples gleaned from long and successful practice, 
is outlined in all its details. The protection of the in- 
ventor’s new ideas, the proper relation of the corpora- 
tion to those who work in its research laboratories, ways 
of stimulating new inventions, these are all discussed 
in a practical and helpful fashion $4.20 Postpaid 

About Ourselves 

By H, A, Overstreet 

T his is a psychology for normal people. It is 
written out of the conviction that we “normals” 
need to know a good deal more about ourselves than 
we ordinarily do. It reveals ourselves to ourselves. 
A sane application of psycRological research to modern 
life $3.20 Postpaid 

Abraham Lincoln 

By Albert J. Beveridge 

T he author of “The Life of John Marshall” is con- 
ceded because of that work to rank among the 
great biographers. His subject of the present work 
offers an opportunity ever more happy, so that a recep- 
tion may be expected that will materially exceed that 
of the former book. More facts of Lincoln’s earlier life 
and times are presented than have ever before been 
assembled, and all are outlined with eloquence and 
dramatic force. Illustrated — 2 vols. . . .$12.50 Postpaid 

Dick Byrd 

By Fitzhugh Green 

A lthough written as a boy’s book, this is the 
L. story that many grownups have been wanting to 
read. The early life and adventures modestly elimin- 
ated from “Skyward,” but now told by a relative whose 
pen limits none of the ardent youthfulness and boyish- 
ness of the man who now receives the acclaim of the 
world. The first line is a good sub-title for the book. 
“This is the story of a boy who wanted to see the’world.” 

$1.90 Postpaid 

Blades 

By George Barr McCutcheon 

W ELL known and beloved as the author of the 
Graustark series, all who like “a good story well 
told” will want to read this book just out. 

$2.00 Postpaid 

Fundamentals of Biology 

By A. W. Haupt, Asst. Prttf. Botany, Vniversityof CaUfomia 

T hese are the days when individuals are themselves 
learning of the scien^ which function in their daily 
life. This survey emphasizes the fundamental principles 
common to all living things — teaching biology from the 
cultural viewpoint—and with clear and understandable 
presentation showing the place and application of 
biology in its particular relationship to ourselyes. 

$8.20 Pos^aid 
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Elements of Astronomy 

By Edward Arthur Fath 

A new second edition of a valuable book. When the first edition appeared two years 
ago it immediately became widely popular as a book which made the subject clear and 
understandable. Knowledge of astronomy, however, is increasing constantly; new facts 
have been learned in the last two years. Wherefore, rhe author has revised his work to 
include the discoveries of importance. To any man who wishes a quick survey of the new 
astronomy, without becoming involved in mathematics and advanced physics, we recom- 
mend this book. It is the latest and most up-to-date astronomical work to be found. 

$3.20 postpaid 


Building and Flying 

Model Aircraft 

By Paul Edward Garber 

The building and flying of model airplanes is not only a fascinating sport, as thou- 
sands of boys have found, but a practical preliminary training in aeronautical engineer- 
ing and design as well. Every American boy is interested in aviation and there is no better 
way for him to learn than to make and fly small aircraft. This work, the official publica- 
tion of the Playground and Recreation Association of America is a complete handbook for 
builders of model planes. 

$2.40 postpaid 


Inventions and Patents 

Their Development and Promotion 
By Milton Wright 

This is a book for the inventor; it tells him what to do and what not to do after his 
invention is perfected, if he hopes to make money from his idea. Chapters on finding a 
buyer, on royalties, on the field for inventions, on forms of contract, on placing a value on 
the patent, on pitfalls for patentees, are especially valuable. Every patent attorney should 
read it and pass it on to the inventors who are his clients. Appearing first only a year ago, 
it now is in its third printing. , 

$2.65 postpaid 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees 
and Owners of Trademark Rights 


Hooks and Eyes 

W HO invented the hook and eye 
fastener? 

Ask any number of men that question, 
and out of every ten who will answer, nine 
will say De Long. They will be mistaken. 
Who really was the original hook and eye 
inventor is hard to say, but the earliest 
patentee of whom we happen to have 
knowledge is Alvin Childs Mason, of 
Springfield, Vermont. 

Mason's patent issued April 9, 1861. 
He describes it by saying: 

‘The object of the within described in- 
vention is to facilitate the unhooking or de- 
taching of the hooks from the eyes when 
necessary, and also to prevent the bending 
and injuring of the snap or spring-guard, a 
contingency consequent on the difficulty 
and embarrassment frequently attending 
the unhooking of the hooks provided with 
the usual snap or spring-guard. 

“The within described invention consists 
in having the end of the snap or spring- 
guard bent so as to extend obliquely into 



The World War saw the rise of the 
hookless fastener; the Civil War saw 
the rise of the hook and eye 


a loop or opening in the hook, substantially 
as hereinafter shown and described, 
whereby the desired end is attained." 

But what of Frank E. DeLong? He was 
a late comer in the field, his patent issu- 
ing October 1, 1889. He describes his in- 
vention as follows: 

“My invention consists of a hook or 
fastening for a garment, composed of front 
and rear portions or the hook proper and 
the shank formed of substantially parallel 
sides or bars, and a tongue having its free 
end forming a loop coincident with the 


bend of the hook, said hook and loop being 
intermediate of said side bars." 

While the De Long hook and eye was a 
useful invention, it was a slogan that made 
it really famous. In a day when advertising 
and slogans were not so widespread as they 
are now, the whole world associated De 
Long and hooks and eyes with the famous 
catch-phrase “See that hump!" 


The Crowded Art of Slot Machines 

“T HAVE an idea for a new invention," 
someone writes to this department 
nearly every week. “It is to sell tooth 
brushes [or sandwiches or some other 
universally used article! through slot ma- 
chines. I am willing to sell my right to 
obtain a patent for a substantial sum." 

We have yet to receive such a letter sug- 
gesting something we have not already seen 
sold by vending machines. Following are 
only a few things you can obtain by drop- 
ping a coin in a slot: 

Newspapers and magazines 

Matches 

Peanuts 

Chewing gum 

Pop corn 

Postcards 

Target practice 

Stefeopticon views 

Your weight 

Postage stamps 

Towels 

Perfume 

Napkins 

Collar buttons 

Cigars and cigarettes 

Saving bank receipts 

Pencils 

Candy 

Drinking cups 
Sandwiches 
Aprons 
Milk 

Tooth brushes and tooth paste 
Music 

Ice cream cones 

Combs 

Soap 

Stationery 

Handkerchiefs 

Bloomers 

Such a partial list is suggestive of the fact 
that it is difficult to think of a new machine- 
vended article. And even If you could 
think of one, that is not invention. The 
invention must lie in the novelty of the ma- 
chine you devise for the purpose. Here 
there is difficulty, for we have had vending 
machines for many years and the degree 
of patentable novelty remaining in the art 
does not seem to be great. Nevertheless, 
every once in a while an inventor does come 
out with a new idea in slot machines which 
rewards him handsomely. 


Delayed palms 

TF you have a right to use a patented in* 
* vention, do not delay to assert that right. 
Your delay may have the effect of stop- 


ping you from asserting it at a later date. 

Such proved to be the case with regard to 
the recent controversy between The Texas 
Company and the Gulf Refining Company, 
over the patent obtained in 1922 by Aimer 
M. McAfee for a process for converting, by 
the use of aluminum chloride, high boiling 
petroleum oils into low boiling products, inr 
eluding gasoline. 

Soon after McAfee obtained his Doctor of 
Philosophy degree at Columbia University, 
he became employed in the laboratory of 
The Texas Company, his superior being 
G. W. Gray, a chemist. Pursuant to 
Gray's orders, McAfee developed hia 



This is the patent, used with the 
slogan, **See that hump," which 
made the hook and eye famous 


process for making gasoline. Gray, how- 
ever, applied for a patent in hia own name; 
the company paying the cost of the applica- 
tion. McAfee protested at his name not 
being included ^ the application, but the 
company refused to recognize his claim to 
either that invention or another one he had 
made. 

McAfee resigned and entered the employ 
of the Gulf Refining Company. He applied 
for a patent and his new employer bore 
the expense. The Patent Office declared 
an interference with Gray's patent. After 
a four-year contest, McAfee finally was de- 
clared the rightful inventor and the patent 
issued to the Gulf Company, his assignee. 

All this time The Texas Company was 
claiming that Gray was the inventor. Not 
until October, 1924, when it filed a suit in 
a Texas State Cfourt, did it claim a shop 
light in the pro<^ on the ground that ft 
was invented by McAiea in the en^ 
fdoy of 4be company. U im too Jatei ^ 
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Judge Walker^ Bpokesman for the Circuit 
Court of Appeals for the Fifth Circuit, 
writes as follows; 

'Long before the litigation as to the 
patent began the appellant was aware that 
McAfee claimed to be the inventor of the 
patented process. From the beginning 
appellant had knowledge of the facts upon 
which it based the claim asserted in this suit. 
Notwithstanding its possession of that 
knowledge, for more than nine years it re- 
frained from making the claim now asserted, 
in the meantime so conducting itself as to 
conceal from appellee even the probability 
or possibility of such a claim being made, 
though from the time appellant was first 
informed that McAfee claimed to be the 
inventor or discoverer of the process in 
question it was open to appellant to assert 
its equitable ownership of that invention or 
discovery and to compel the transfer to 
itself of the right thereto before the patent 
was issued. 

“The circumstances of appellant’s delay 
in disclosing the existence of the right now 
asserted were such that that delay had the 
effect of a concealment calculated to in- 
fluence appellee to change its position in a 
way that was to its detriment if the 
decision it was seeking to bring about could 
result in no material benefit to appellee. 

“For reasons above indicated, we are of 
opinion that appellant’s delay, in the cir- 
cumstances disclosed, in making such 
claim as the one it seeks to enforce in this 
suit, had the effect of stopping it to assert 
and enforce that claim against appellee.” 


For Humane Inventors 

T he diflficulty of finding just the right 
invention for a particular purpose is 
indicated by the following advertisement 
which appeared recently in the Illustrated 
London News: 

X300 for a Trap 

With the object of finding a humane 
rabbit trap which will be a substitute 
for the cruel steel-toothed trap, the 
R. S. P. C. A. in conjunction with the 
S. P. C. A. of Edingburgh, Glasgow and 
Aberdeen, offer a PRIZE OF 800 
POUNDS for the best humane trap — 
one that will kill a rabbit instantly. 

No entrance fee. 

For further particulars apply to the 
Chief Secretary of The Royal Society 
for the Prevention of Cruelty to Ani- 
mals, 105 Jermyn Street, London 
S.W.l, England. 


Taxes and Royalties 

p^lD you know that you need pay no 
-^state income tax upon patent royalties? 

The United States Supreme Court, con- 
sidering the petition of Henry F. Long, 
Commissioner of Corporations and Taxa- 
tion of the Commonwealth of Massa- 
chusetts, against George J. Rockwood, has 
held recently that a state tax upon royal* 
ties received for use of patents issued by 
the Federal tjovernment is prohibited by 
the Constitution. Such a tax, it holds, 
would amount to a tax upon the patent 
right itself. 

"The power to exclude others, granted by 
the United States to the patentee, sub- 
serves a definite purpose — to promote the 
prograss of science and useful arts,” says 
Judge MeReynolds. "The patent is the 
instnjtment by which that end is to be ac- 


complished. It affords protection during 
the specified period in consideration of 
benefits conferred by inventor. And the 
settled doctrine is that such instrumen- 
talities may not be taxed by the states. 

^ “As United States patents grant only the 
right to exclude, our conclusion is not in 
conflict with those cases which sustain the 
power of the states to exercise control over 
articles manufactured by patentees, to 
regulate the assignment of patent rights, 
and to prevent fraud in connection there- 
with.” 

In a dissenting opinion Justice Holmes 
says: 

“Obviously it is not true that patents are 
instrumentalities of the Government. They 
are used by the patentees for their private 
advantage alone. If the Government uses 
them it must pay like other people. 

“The fact that the franchise came from a 
grant by the United States is no more rea- 
son for exempting, standing by itself, than 
is the derivation of a title to a lot of land 
from the same source.” 


Double Registry in China 

^IVIL war in China naturally has had its 
effect on American firms doing busi- 
ness there. One government rules a large 
portion of the country from the ancient 


capital at Pekin, while another directs a 
large and commercially important section 
with Nankin as its capital. This schism 
has resulted in the issuance of the follow- 
ing order: 

“Notice is hereby given that all firms who 
have registered their trademarks in the 
Ministiy of Agriculture, Trade and Com- 
merce in Pekin and (or) with local author- 
ities, must reregister such trademark 
with the Nationalist Government on or 
before March 24, 1928, failing which, 
registration with the Pekin Government 
will be declared null and void, and future 
protection by law will not be guaranteed.” 

Since March 28 it has been nec^sary to 
register trademarks originally at both 
capitals in order to secure protection cover- 
ing the whole of China. 


The American Firm Wins 

last an American manufacturer has 
succeeded in getting a court decision 
giving back to him trademark rights which 
had been appropriated by another in a 
foreign country. The trademark in ques- 
tion is “Fashion Park,” registered by 
Rosenberg Brothers of Rochester. 

In 1918, their Havana agent, Enrique 
Edelstein, registered the trademark in 
Cuba in his own name. Six years ago he 



Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications, rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum 60, PQyments must auonh 
pany each insertion. 

Official copies of any patents lisUd in this section at 15c each; state patent number to insure 
receipt of desired patent copy. 


Pertaining to Aeronautics 


Aircraft — With an auxiliary propeller which 
may be tilted at an angle to control the accent 
or descent of the plane, also to aid in direct 
flight, or as an emergency power. Patent 
1671866. K. Karish, 1669 E. 7th St., Brooklyn, 
N. Y. 

Slack Balloon with Elastic Dkformation 
— Capable of automatically changing the volume 
of the balloon in dependence of the variations of 
internal or external pressure, without causing 
appreciable variations in Bhai)e. Patent 
1671922. L. Avorio, c/o L. Laboccetta, via 
Due Macelli 31, Rome, Italy. 


Pertaining to Apparel 


Hat — Which will actually be a hat of chic 
appearance for street wear, or an emergency 
waterproof covering for a turban, or small hat 
of the cloche type. Patent 1671890. R. E. 
Chaine, 416 Madison Ave., New York, N. Y. 

Ceremonial Vesl — A bridal or confirmation 
veil constructed ready for wear, in order that 
anyone may don the same properly draped 
over the head, and properly ornamented. 
Patent 1671889. G. L. Dorros, c/o Dorros 
Bros., 1 East 88rd St, New York, N. Y. 

Lace — With a special arrangement of draw 
string receiving loops, certain of the loops being 
omitted, to give the desired arc or curvature 
when drawn. Patent 1678629. J. Loopo, c^ 
Domestic Lace House, Inc., 2 E. 23rd St., New 
York, N. Y. 


Chemical Processes 


Pbocebs for Extracting Metals from 
Metallic Sulfbohds — B y means of which 


sulphide ores, concentrates, and other metallic 
sulphide-bearing materials can be treated and 
the metals extracted therefrom in a practical 
manner. Patent 1671003. A. B. Bagsar, Box 
3006, Huntington, W. Va. 

Process for Extracting Metallic Nickel 
—Very suitable for recovering nickel from 
nickel-bearing solutions which are produced in 
copper refineries in the course of the electrolytic 
refining of copper. Patent 1671004. A. B. 
Bagsar, Box 3006, Huntington, W. Va. 


Designs 


Design for a Jewelry Setting— P atent 
76870. F. C. Joseph, 1316 Morris Ave., New 
York, N. Y. 

Design for a Cake Pan or the Like— 
Patent 75427. S. Joseph, 28 East 22nd St.. 
New York, N. Y. ' 


Eiectrical Devices 


Electrical Terminal — Which can be ap- 
plied to the end of a stranded conductor and the 
bared ends securely wrapped and firmly hold 
when applied to a binding post. Patent 1671906. 
E. D. McKenna, 81 Chambers St., New York, 
N. Y. 

Composition — An electron emission ele- 
tnent comprising a metallic core of compara- 
tively high conductivity, and a coating on the 
core, the coating consisting of an oxysulphureted 
substance. Patent 1671007. H. L. Berger, 116 
Palisade Ave., Jersey City, N. J. 

Electric Cut-Out for Stills and the Like 
—Which includes means for breaking the circuit 
when the body of liquid in which the device is 
submerged is diminished to extent to uncover the 
fusible element. Patent 1672800. L. F. Boss, 
c/o Marine Biological Laboratory, Woods Hole. 
Mass. 
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lost the agency. Nevertheleas, he has been 
able to prevent the sale of Fashion Park 
clothing in Cuba. 

After a prolonged legal fight the Ameri- 
can manufacturers have succeeded in ob- 
taining an executive order ratifying the 
decision of the Bureau of Patents and 
Trademarks which canceled Edelstein’s 
registration. This action is in accordance 
with the precepts of the Chile Convention 
for the Protection of Trademarks, of which 
both the United States and Cuba are 
signatories. Rosenberg Brothers may now 
sell their product in Cuba under their own 
trademark. 

Britain Rewards Inventors 

I N Great Britain a patentee who wishes 
to claim payment from the Crown for 
the use of his invention may either pursue 
his rights under the Patent Act or apply for 
an ex gratia award. In the former case he 
files his claim and establishes that his 
patent is valid and has been infringed. 
Should he fail to prove his case he has no 
redress. 

On the other hand, he may abandon his 
patent rights and apply for the ex gratia 
award. The Crown admits neither validity 
nor infringement, but, if the inventor proves 
that he made the invention, that the Crown 
used it, and that there is a causal connection 
between the making and the using by the 
Crown, then he may be given an award in 
accordance with the equities in the case. 

Such awards as the government has made 
in the last two years are listed in a report 
to Parliament from the Royal Commission 
on Awards to Inventors. Sixty-seven 
claims have been dealt with and a number 
of substantial awards made. Among them 
are the following: 

Peter Brotherhood, Limited, 26,000 
pounds for improvements in internal com- 
bustion engines. 

The Electric Boat Company and others, 
12,880 pounds for improvements in sub- 
marines. 

Messrs. Vickers, Limited, 7500 pounds 
for wind-balanced ring mountings. 

A. E. A. Dagory, 8500 pounds for a 
method of decoppering guns. 

Metropolitan Vickers Electrical Com- 
pany, Limited, 4000 pounds plus royalties, 
for wireless reception apparatus. 

A I. Caquot, 3000 pounds for the 
Caquot balloon. < 

Norman A. Thompson, 3000 pounds for 
improvements in flying boats. 

The New London Ship and Engine Com- 
pany, 2000 pounds for Diesel Engines for 
submarines. 

C. Chilawsky and P. Langrin, 2000 
pounds for improvements in signaling. 


Women Inventors Increase 

I NVENTIONS by women are increasing 
more rapidly than those made by men, 
according to a report made by the Chil- 
dren’s Bureau of the Department of Labor, 
after an investigation of patent office 
records covering a period of ten years. The 
second five years have shown an increase of 
85 percent in the women’s output over the 
first five years, as against a less than 17 
percent increase on the part of the men 
inventors. 

Of the more than 5000 patents issued to 
women in the ten-year period, the greatest 
number in any one class, 1385 were for 
household inventions, and the next greatest, 
1090, were for articles of personal wear and 


Crystal Dbtbctor^ — Having universal move- 
ment with respect to its co-acting electrode so 
that a very large range of selectivity can be 
had, and means for holding the electrode against 
movement. Patent 1670589. F. J. Martin, 
4050 Maple Ave., Oakland, Cal. 

Pull-Chain Terminal— For electric lights, 
made from light material such as thin ^eet 
brass, but ao constructed that it is strong enough 
to risist a tension strain. Patent 1672929. 
J. J. Cook, 1280 So. Wabash Ave., Chicago, 111. 

Variable Condenser— For radios, whereby 
the possibility of current losses is reduced to a 
minimum, the manufacturing cost lowered, and 
the assembly rendered extremely simple. Patent 
1678218. T. W. Sukumlyn, 1643^ East 
Washington St., Los Angeles, Calif. 


Of Interest to Farmers 


Brooder — In which ample fresh air will be 
supplied at all times, and the heating means 
beneath the brooder cannot result in injury to 
the chicks. Patent 1671039. I. Mead, 1^ F. D. 
No. 1, Rockford, 111. 

Honeycomb Foundation — Of the type known 
as “extracting” frames, constructed of a tough 
composition of hard fiber, in place of wax 
usually employed in the practice. Patent 
1672853. H. L. Settle, Payette, Idaho. 

Eoo Tray — Having a movable egg-supporting 
bottom and stationary individual egg holders, 
for properly turning and positioning the eggs 
in an incubator, at all times. Patent 1672774. 
C. T. Patterson and H. W. Young, c/o Moisture 
Guide Co., Springfield, Missouri. 


Of General Interest 


Building Block — Formed of cementitious 
material, embedded and in surrounding rela- 
tion with a metallic reinforcing frame incor- 
porated in the walls of the block, and sub- 
stantially the same shape. Patent 1671898. 

V. E. Easterday, Sr., Box 646, Urbans, 111, 

Method of Permanently STRAiOHTBmNo 
Kinky Hair — Which leaves it straight without 
the use of any grease, acid or listerine, so that 
the owner may have a clean head and perma- 
nently straight hair. Patent 1671857. J. W. 
Embrey, c/o Dr. R. Caldwell, 881 New Donag- 
hey Bldg., Little Rock, Ark. 

Ironing Board — Adapted to be attached to a 
closet door, will occupy very little space and 
may be readily extended in operative position 
at any desired angle. Patent 1671881. C. E. 
Barrie, 6 Water St. Extension, Plymouth, 
Mass. 

Hair Waver — Characterized by convenience 
of assembly, operation and control, as well as 
being constructed not to strain or injure the 
hair being “marcel” waved. Patent 1672776. 

W. J. Perkins and E. Hagemeister, c/o Mrs. 
Emma Hagemeister, 58 Chancery St., Astoria, 
L. I., N. Y. 

Collapsible Box — O f the type used for the 
shipment of suits and cloaks, having additional 
strength and rigidity to prevent collapsing con- 
dition when in use. Patent 1671029. M. 
Feinberg, c/o Ritt & Goldman, 191 Joralemon 
St., Brooklyn, N. Y. 

Attachment for Household Refrigerators 
— Which may be connected and supported 
within an open door of a refrigerator, for collec- 
ting chips of ice which have been removed from 
the block. Patent 1670959. S. G. Garrett, 604 
Atlas Life Bldg., Tulsa, Okla. 

Nursing-Bottle Holder— Which may be 
conveniently attached to a baby carriage ov 
other suitable support and adjusted to dispose 
the bottle at the proper angle. Patent 1671085. 
T. Nuernberg, 214 Hope Ave*, Passaic, N. J. 

Grille — Constructed to permit the oecupant 
of an apartment to observe applicants for en- 
trance without openink the door to an intruder. 
Patent 1670948. G. W. Ackerman, c/o Acker- 
man Door Intervieiaer Co., 211 W* 221 St^ 
New York, N, Y, 
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use. The list also includes, hoover, 221 
patents in agriculture, forestry, and animal 
husbandry, 228 in manufacturing, 208 in 
structural materials, 845 in transportation, 
878 for supplies for use in industry, agri- 
culture, commerce, and the home, 227 in 
medical, surgical, and dental equipment, 211 
in amusement, 129 in safety and sanitSr 
tion, and the remainder scattered through 
such delds as mining and smelting equip- 
ment, steam laundries and firearms. There 
are even nine inventions by women for 
fishing tackle. 

As inventors women still lag behind the 
men, with only 2 percent of the total num- 
ber of inventions to their credit in the ten- 
year period. Their productivity, however, 
is increasing twice as fast as that of the 
men, and it is possible that at some distant 
date the two sexes may be displaying equal 
ingenuity. 


Invention Without Knowledge 

C AN an inventor obtain a patent upon 
an invention which he does not fully 
understand? 

Such was the question presented recently 
for solution in the infringement action 
brought between the United States Indus- 
trial Chemical Company apinst the 
Theroz Company in the Circuit Court of 
Appeals for the Fourth Circuit. The 
Theroz Company as assignee was operating 
under three patents, two issued to Jacob 
Schaub and one to Henry M. Brigham. The 
patents cover an artificial fuel, popularly 
known as solid alcohol. It is said to have 
supplanted the ' 'canned heat” manufac- 
ture and sold by the Sterno Corporation 
during the years 1914 to 1920 and until the 
Sterno Corporation began to infringe the 
patents of the Theroz Company. 

When the Theroz Company sued the 
United States Industrial Chemical Com- 
pany and the Sterno Corporation for in- 
fringement, the Federal District Court of 
Maryland held the two Schaub patents 
valid and infringed and held the Brigham 
patent void on the ground that it was 
anticipated by the Schaub patents. When 
the case came up on appeal, the attorneys 
for the Industrial Chemical Company con- 
tended, among other things, that Schaub’s 
patents were not valid because of his 
ignorance with respect to the fact that it is 
the acetone in commercial ethyl alcohol 
which is the solvent of nitrocellulose and 
that it is the water contained in commercial 
ethyl alcohol which is a coagulant. 

"We are not impressed with tJie argu- 
ment,” Judge Parker held. "Schaub waa 
experimenting with alcohol of the com- 
mercial grades; and if through such experi- 
ments he discovered a way to attaiu the 
result which he was seeking, and correctly 
described it iiUiis application for a patent, it 
makes no difiference whether or not he un- 
derstood the chemical theory or the natural 
laws underlying the process. A partial 
enumeration of the great inventions and 
discoveries which have involved the use of 
forces and elements not understood by the 
inventors themselves would unduly 
lengthen this opinion. And if it be true 
that Schaub stumbled upon an important 
invention without understanding the rea^ 
sons for what he had accomphsl^d, it will 
not have been the first time that truth has 
been withheld from the wise and (earned 
and revealed to the bumble seeker.” 

After diaposiug of a munber of othef odu* 
tentions, the decision dpheld the decree ^ 
the IMimiet Courts 
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Toothbrush — Having a ball or spherical- 
shapi^d brush which fits any conformation of 
teeth and will effectually clean inner and outer 
faces of the teeth. Patent 1671891. J. A. 
Dolan, 65 Spooner St., Floral Park, L. I., N. Y. 

POBTABLB Barber’s Chair — Especially de- 
signed for use in hotels or clubhouses, capable of 
being readily moved to the room of a customer, 
yet immovable when occupied. Patent 1671556. 
S. Sterling, Los Angeles Biltmore, Los Angeles, 
Calif. 

Surface Cleaner— So constructed as to pre- 
sent surfaces and edges which will conform to 
the contour of cooking utensils, or similar house- 
hold articles, to be cleaned. Patent 1672818. 
L. F. M. Lea, Billop Ave., Tottenville, S. I., 
N.y. 

Soap Holder for Brushes — Which permits 
the application of soap to the surface being 
cleaned, yet allows the normal use of the brush 
in scrubbing the surface. Patent 1671848. V. 
F. Creegan, c/o Postal Telegraph Co., Albu- 
querque, N. M. 

Cleaning Device — In the form of a brush, 
having a concave depression at the rear for hold- 
ing a roll of cleaning fabric, for removing spots 
or otherwise cleaning garments. Patent 1672772. 

H. A. Mund, 160-37, 12l8t Ave., Baisley Park, 
Jamaica, L. T., N. Y, 


Hardware and Tools 


Staple — Whoso prongs arc reinforced to 
facilitate the i)iercing of the material, and which 
obviates the bending of the prongs in the fasten- 
ing operation. Patent 167189.6. J. Fritz, c/o 
Fritz Tabor Mfg. Co.. 17 N. Water St., New 
Bedford, Mass. 

Fastening Device — A supporting member 
especially adapted for use in holding a fire place 
front cover in place, may be adjusted for hold- 
ing the fastening taut. Patent 1670995. J. H. 
Sutton, La Grange, N. C, 

Vise— Comprising but relatively few parts, 
with faidlilies for gripping and firmly holding a 
piston, or like article, without causing injury to 
the outer surface. Patent 1C72808. J. J. 
Hansel, Fremont, Mich. 

Steam-Boiler-Cleaning Tool— a fork, one 
tme of which is provided with a roller, the other 
with a cutting point, adapted for scraping parte 
or walls of a boiler. Patent 1G72757. S. 
Gabrielsc, c/o Nederlandsch Octrooi-Butran, 81 
Laan Copes Van Cattenburch S. Gravenhage, 
Holland. 


HeatintSt and Lighting 


Damper RrxuJLATOR— Designed for auto- 
matically controlling the dampers of boiler 
flues of low pressure systems, whereby the 
dampers are gradually opened or closed, in- 
stead of instantly. Patent 1671892. C. H. 
Dutcher, c/o Messrs. Kielly & Mueller, 34 W. 
13th St., New York, N. Y. 

Automatic Damper — A normally open 
damper, with an adjustable counter balance, 
adapted to be closed by the draft through a 
flue whenever the draft exceeds a predetermined 
minimum. Patent 1672768. A. Given, 201 N. 
Elm St, Toppenish, Wash. 

Adjustable Bracket for LAMP&->'Which is 
artistic in appearance, may be adjustably posi- 
tioned on a standard^ and conveniently removed 
for replacement, is inexpensive to manufacture. 
Fatent 1672794. A. J. Tizley, c/o E. F. Cald- 
well Co.. 86 W. 16th St., New York, N. Y. 


Machines and Mechanical Devices 


Method of and Device fob C?^mbntino 
Wells — ESspecially designed for use where a 
plurality of oil producing sands are to be pro- 
tected against cavings, or the down flow of 
^terf by means ^ cementation. Patent 
1678616. A. Boynton. 1800 San Pedro Ave., 
Ban Anto^o, 


SCIENTIFIC AMERICAN 

Ice-Freezing Tank— In which a greater 
tonnage of ice is produced with a smaller total 
footage of coils, the relatively short coils being 
easily removable for repair. Patent 1671946. 
H. P. Fell, c/o Dry Milk Co., 15 Park Row, 
New York, N. Y. 

Sectional Packing Gland and Washer— 
Which may be assembled on a shaft or other 
mechanical element without taking down the 
shaft or removing objects mounted thereon, 
particularly adapted for windmills. Patent 
1671909. J. F. Struble, 225 East “B” St., 
Hutchinson, Kansas. 

Connecting Rod — Wherein the usual lining 
is eleminated at both ends, and the parts sur- 
rounding the crank shaft are adjustable to take 
care of wear without bushings. Patent 1671859. 
— H. N. Gundelach, 167 W. 103rd St., New 
York, N. Y. 

Optical Lens Grinding and Surfacing 
Machine — For grinding and surfacing both 
spherical and cylindrical lenses, the motions 
being automatic after proper settings are once 
made. Patent 1671027. H. A. George, c/o 
Steele & Tipton, Attys., Superior, Wis. 

Dishwashing Machine - Which will auto- 
matically wash, rinse and steam dishes, and will 
automatically at predetermined intervals in- 
troduce a fresh fluid into the machine. Patent 
1670611. E. L. Couch, c/o Couch & Dean, 250 
Park Ave., New York, N. Y. 

Scraper for Wringers — A structure wherein 
the wringer may be used intermittently or con- 
tinually, and which will prevent the clothes 
pas.sing through the wringer from adhering to 
the rollers. Patent 1672824. H. L. Morin, 6011 
John R St., Detroit, Mich. 

Fiddle Snatch Bixick— Intended for the 
leads of both the main falls and topping lift on 
a hoisting derrick, taking the place of the two 
blocks <*ommonly employed. Patent 1672823. 
T. A. McMillan, c/o W, H. McMillan & Sons, 
49 South St., New York, N. Y. 

Extractor for Laundries— Which provides 
means, involving the minimum amount of labor 
and time, for squeezing the water from clothes, 
without twisting or entangling i he same. Patent 
1671 91.3. M. Troy, c /o Cascade Steam Laundry, 
835 Myrtle Ave., Brooklyn, N. Y. 


Medical Devices 


Applicator -By means of which a pre-<ie- 
termined amount of medicine may be deposited 
within the vagina adjacent the uterus, without 
any backflow. Patent 1670605. E. S. Aeilts, 
Little Rock, Iowa. 

Urinal — Which will be a convenience to in- 
valid male adults, or infante, adapted to be ap- 
plied to a person, and may be connected with 
another container. Patent 1672748. C. J. 
Bruner, 288 North 4th St., Columbus, Ohio. 

Nose and Mouth Shield for Diagnostic 
Reflectors — Capable of being adjustably 
associated with a head reflector, such as are 
worn by opticians or physicians, in illuminating 
the eyes, or throat. Patent 1671342. J. J. 
Cantor, 612 Lucas Ave., Los Angeles, Calif. 


Musical Devices 


Musical Instrument— Having a vibratile 
member and means whereby the pitch of the 
member may bo changed, permitting the play- 
ing of tunes from a special sheet of music. 
Patent 1671882. W. Bartholomae, 7913 Bay 
Parkway, Brooklyn, N. Y. 


Prime Movers and * Their Accessories 


Fuel Mixer— An interceptor, adapted to 
insure a complete separation of all unvaporized 
or liquid fuel from the column of air and vapor 
about to enter the combustion chamber. Patent 
1671897. S. S. Gentile, 400 Louisville Ave., 
Monroe, La. 
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Power Plant— Which eliminates all recipro- 
cating parts, is not subjected to bearing friction, 
produces a constant torque, provides effective 
scavenging and utilizes any known motive 
agent. Patent 1670968. M. I. Browne, Delia, 
Kans. 

Spark Plug — Having means for automatically 
holding the sparking terminal, irrespective of 
the rotation movement of the points of contact, 
and means for cooling the terminal. Patent 
1672956. C. A. Schroiber, U. No. 1, Cedar 
Lake, Ind. 


Railways and Their Accessories 


Tie and Fastener— So constructed that a 
single set of parts may be differently adjusted 
to provide insulation or non-insulation, rein- 
forcement or non-reinforcement, yet permitting 
a firm clamping action. Patent 1670994. J. G. 
and A. N. Snyder, c/o Keystone Metal Tie Co., 
441 liexington Ave., New York, N. Y. 

Valve fob Air-Brake Systems — An angle 
valve which will provide for a safer handling of 
trains, either during movement or when neces- 
sary to disconnect for making repairs. Patent 
1670950. J. Bell and W. H. Sagstetler, 441 
Ewing Ave., Decatur, III. 


Pertaininfl to Recreation 


Amusement Apparatus — A receptacle 
adapted to hold liquid, and to be penetrated by 
small missile, the flowing liquid releasing balls, 
by the ac*tion of gravity, to a scoring board. 
Patent 1671000. H. S. Weinstein, 480 Jefferson 
Ave., Brooklyn, N. Y. 

Teeter — O r See-Saw, which is so made that 
it may be used either to rotate, or see-saw, or 
converted into a slide. Patent 1672754. W. B. 
Dolislo, 313 Benton Ave., Springfield, Missouri. 


Pertaining to Vehicles 


Attachment for Steering Rods— Which 
will not only maintain the parts associated with 
the rod from rattling, but will prevent the rod 
from slipping from its connections. Patent 
1870954. W. E. Coleman, 211 Lake St., 
Shreveport, La. 

AuToMoniLE Body Construction Designed 
for touring purposes, and so constructed that 
sleeping quarters may be provided by the lower- 
ing of hinged platforms eonstituting portions 
of the sides of the body. Patent 1671457, G. 
P. Wiedman, c/o Weidman Body Co., No. 
Tonawanda, N. Y. 

Signal — For pneumatic tires, an audible, 
automatic signal, controlled by a spring in 
opposition to air pressure in the inner tube for 
giving warning of the loss of air. Patent 1671852. 
W. A. Caldwell, Box 576, Manila, Philippine 
Islands. 

Headlight — Providing the maximum effi- 
ciency, at the same time*, eliminating glare, the 
device being inexpensive to manufacture, the 
reflector forming part of the framework. Patent 
1671901). W. Irwin, 842 Madison Ave., Flushing, 
L. I.. N. Y. 

Automobile Signal Device — Whi^h may 
be operated by vacuum action created by the 
engine to project a signal into view from a car, 
such as a sedan. Patent 1671200. M. C. Mer- 
rill, Flaxton, N. D. 

Recoil Mechanism — Designed to eliminate 
the sudden checking of the upward rebounding 
movement of a vehicle body, and allowing a 
hormal elevation without jerking movement 
Patent 1671410. C. M. Cronkhite, 1845 
Graynold Ave., Glendale, Calif. 

Motor- Vehicle Bumper — Rigidly con- 
structed side bumper with rubber shock ab- 
sorbers, especially built for hard collisions, and 
particularly adaptable on taxis and buses. Pat- 
ent 1665536. W. A. Dierker, 859 Dean BU 
Brooklyn, N. Y. 
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for Better Bearings 

Brilliant, hot, corrug:att*d round iny^ots of steel .... water-cooled rolls 
. . . ^iant pressures .... electric furnace steel, made in the Timken 
steel mills, and beine: shaped to become Timken Bearings .... the more 
enduring, more efficient bearings for motor vehicles. 

Any of those Timken-cquipped cars, trucks or buses will give you utmost 
durability, smoothness, and freedom from attention. I^'or a Timken-eguipped 
chassis assures the wear-protection made possible only by T imken electric steel, 
the Timken tapered principle, and Timken POSITIV ELY ALIGNED ROLLS. 

7'hese are the exclusive Timken features which take the threat out of 
friction, side-thrust, shock, torque and speed. In rear axles, for example, 
several great car manufacturers convinced themselves, by their own tests, that 
I'lmken Bearings actually cut in half the chief causes of wear and noise' 

Surel}, you want to know that you aie buying Timken-c quipped. 
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T he slender, graceful proportions of 
Packard bodies are not secured at any 
sacrifice of comfort to driver or passengers 
— exterior beauty is combined with interior 
roominess. 

But the restful ease of Packard transporta- 
tion is not the result of ample room and 
deep upholstery alone. Chassis design plays 
an important part in providing the degree 
of travel luxury which Packard owners know. 

All that men have learned about spring de- 
sign and body suspension in 200 years since 


the first crude steel springs supplanted 
leather straps on private coaches is summed 
up in Packard riding comfort today. 

Packard engineers have contributed scores 
of hidden; aids to the most luxurious per- 
sonal transportation man has ever known. 
And not the least of these contributing 
causes of owner comffiirt and satisfaction 
is the peace of mind which comes with 
ease of control, silence, smooth riding, 
sure safety — and the gratifying knowledge 
of universal approval.'*' 


Pa^'kard cars arc priced from $3375 to $43SO> . Individual cwsfom models from fsd73 Detroit 
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UNCLE SAM’S AIR SCHOOL 
WHY RADIO SOPRANOS ARE UNPOPULAR 
NEW LANGUAGES FROM OLD 




These Leading Aircraft Manufacturers 
Have Selected 
I "The Highest Priced Beciring in theWorld ” 

name MANUI AC rt iRl RS ot 

AERIAI. Sf^RVICi; CORP. cessintcs 

AEROMAKINE S I ARTER CO Start, -rs 

AIRCRAI T DEVELOPMENT CO D,rig,bUs 

Al.I.ISON ENGlNEiERINCi CO Motan and Accessories 

ARMY AIR .SERVICE Planes and Motors 

BELI.ANCA AIRC:RAH CORP Planes 

BROWNBACK MOTOR l.ABORA LORIES . . Artznni Motors 

CONSOLIDATED AIRCRAFT CORP Planes 

CLJR riSS AEROPLANE &. MO TOR CO. . . Pbrnes and Motors 

DAYTON AEROPLANE liNGINE CO Mot,>rs 

EBERHART AEROPLANE Be MO LOR CO. Planes and Accessories 

ECLIPSE MACLIINE CO Starters and Generators 

FAIRCHILDS AIRPI.ANE MFG. CO Planes 

1 AIRCHILDS-CAMERA CORP Aerial Cameras 

FAIRCHILDS-CAMINE'Z ENGINE CORP Motors 

FISHER & JACOBS - Motors 

FLOCO— F. L. ODENBREIT Motors 

T. L. FRAWICK Reduction Gears 

GliNERAL El.ECTRIC CO Accessories 

GILLIS AIRC R.AFT CORP Planes 

THE HALPIN DEVELOPMENT CO Planes 

1 1 AMILTON METAL PLANE CO Planes 

KINNER AEROPLANE & ENGINE CO Motors 

the: national steel products Accessories 

NAUGATUCK ENGINE & MACH. CO Motors 

NAVY BUREAU OF AERONAUTICS . . . Planes and Motors 

PLLCAIRN AVIATION, INC Planes and Motors 

PRATT SC WHITNI Y AIRCRAIT CO Motors 

SAUZEDDE CORPORA LION IT'lieels 

SIKORSKY MANUFACTURING CO Planes 
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STEEL. PR0L:>UCLS ENG. CO Accessories 

CHARLES C. STICKNEY Motors 

S LOUT METAL AlRCRAl'I CO Planes 

O. A SZEKELY Motors 

TAYLOR INS LRUMENT CO Instruments 

JOHN E. THROPP Motors 

WRIGHT AERONAUTICAL CORP Motors 

GOODYEAR TIRE Be. RUBBER GOODYEAR ZliPPELIN 

NATIONAL ADVISORY COMMITi'EE ON AERONAUTICS 


F'or in the air ceftainly nothing 
is apt to cost so much as a bearing that cost so little 
SKP INDUSTRIES, INCORPORATED 

40 East 34th Street, New York, N.Y. 
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YOU MEN 

who plan, build, 
use or pay for ma- 
chines of any kind, 
remember this: It 
costs more to re- 
place a p>oor bear- 
ing than to buy the 
best that SSCS!?* 
ever produced. 


”The Highest Priced Bearing in the World" 
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In Maywood, HI. 

— Hard Water 

In Newton, Mass. 

— Soft Water 


In MAYWOOD, ILUNOIS, the water is 350 
hard. You should lather longer if you are 
in a hard water region to help your GiU 
letteBladetodo its usual smooth, sure job. 

Newton, Massachusetts, is a paradise 
for men with tough beards. The hardness 
of the water there is only 26; your shaving 
brush foams up quickly; your heard is 
quickly softened and your Gillette Blade 
slides smooth as velvet over your face. 


Gillette Blades shave smoothly, gently, surely — in 48 states! 


Y ou know how hard it is to lather 
with water in Maywood, near Chi* 
cago. How easy it is in the soft water 
of Newton, Massachusetts. 

The Gillette Blade never gets the same 
shaving job twice, even on the same face. 
Water, weather, nerves, and sleep and soap 
all set up special shaving conditions for 
your next shave. 

Perhaps you can control them all. Per* 
haps not. One thing you can count on— 
that when your face is ready, the GiDette 
Blade will slide along easily, cleanly, swift- 
ly, and leave your face refreshed, natural, 
comfortable. 



leUe Blade in your raaor. 


Gillette puts this dependable "face value” 
into every blade. Almost half of all Gillette 
people are skillful inspectors, paid double 
when they find a single blade that may not 
do the superb job. And even these people 
are paid to find mistakes in instruments 
adjusted to hone and strop to one ten-thou- 
sandth of an inch. 

The job that a Gillette Blade must do is to 
make an easy, comfortable shave. Whether 
you hurry or loaf, lather or slap— whether 
the water is soft or hard, the Gillette Blade 
must do its part well for every Gillette user. 
That means eight men out of ten from 
Maine to San Diego. 

GILLETTE SAFETY RAZOR ^O., BOSTON, U. S. A. 

GiUette 
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Timken Steel for 
Timken Bearings 


Out of the electric furnace gushes 
a stream of fluid steel . . . the 
foundation of Timken Bearings. 

Here is the “melting-pot of mile- 
age”. . . longer bearing mileage for 
motor cars, buses and trucl^ 

For Timken electric steel is the 
most wear-defiant substance ever 
known for the purposes it serves. 

Add to Timken electric steel, 
Timken tapered construction and 
Timken POSlTirEL Y ALIGNED 
ROLLS. This exclusive combina- 
tion provides the utmost protec- 


tion against side-thrust, torque 
and shock at all speeds. 

In transmissions, differentials, 
pinion or worm drives, rear 
wheels, front wheels, steering 
pivots, and fans of motor vehicles; 
and in all types of industrial 
equipment Timken Bearings 
afford the ultimate in silent, atten- 
tion-free, anti-friction service 
year on year. 

Never assume that Timken 
Bearings are used. “Timken- 
equipped” tells a story well worth 
knowing. 



THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

OF THE 40 MANUFACTURERS OF PASSENGER CARS IN THIS COUNTRY, 
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Looking Ahead 
With the Editor 


Just Sitting or Standing 

W HEN you sit, do you just sit? When you stand, 
do you just stand? Do you ever consider your 
posture? Why not? Working efficiency and health 
are vitally dependent upon the way in which you hold 
your body when sitting or standing. If either your 
posture or carriage is incorrect, you want to know about 
it, don't you? Then read what a psychologist who 
has studied posture has to say in a future issue. 

Man's Greatest Mechanical Invention 

O FFHAND, what would you say it is? It is not 
modern by any means, for it dates back some 6000 
years. It is the wheel. Wheels compose a part of 
practically every vehicle used by man today and there 
is scarcely any kind of machinery that does not use 
them. Thus it can be seen that there is much romance 
behind them. A scholarly study of their mechanics, 
with other information about them, is coming soon. 

Paleolithic Man in Ireland 

M r. J. REID MOIR, well-known to Scientific 
American readers, tells in a forthcoming article 
of the discovery of artifacts on the wild coast of County 
Sligo. The finder and Mr. Moir contend that they 
are paleolithic; others deny the possibility. Each side 
gives its reasons and the battle rages, for it is scien- 
tifically important if Old Stone Age man did inhabit 
Ireland, Read the article; form your conclusions. 

A Question in Economics 

M ost people picture the great northwest of Canada 
as a bleak, frigid, and barren territory. As 
pointed out in an article now ready for publication, 
however, it has tremendous possibilities. Tlie develop- 
ment of rapidly maturing wheat is pushing the wheat 
belt farther north; meat-producing herds of reindeer 
will soon abound; and musk-ox, buffaloes, and many 
other animals provide food and clothing. The territory 
promises to become a vital factor in world economics. 

Anomaly Island 

S O does the author of an intensely interesting article 
now ready for release, choose to designate Do- 
minica. When Columbus landed, the native men 
spoke a tongue different from that of the women. At 
the present, it is the home of a myriad of bats, the 
imperial parrot, lizards that snap their tails off when 
attacked, fishes that live out of water, and many 
other anomalous creatures. It is a scientist’s paradise. 

Every Issue FuUy IHuit rated 

i|| The well-infdrmed man or woman is the one 
^ who proffreesee. Why not let the Scientific ^ 
American Mng to you the latest news of the eeien>> " 
tifie world in general? The cost is nominal — orUy 
fo%r dollars for an entire ytar*s subscription* 



Among Our 

Contributors 


Tassilo Adam 

Dr. Adam, late ethno- 
grapher to the Dutch- 
East Indian Govern- 
ment, recently visited 
this country and lectured 
in New York and other 
places on his remarkable 
experiences in Sumatra 
and Java. Dr. Adam 
combines a purely scien- 
tific interest in primitive peoples with what 
might be called a popular interest in what 
ne observes. Also he has a sense of humor. 

Carl J. Warden 

In the Animal Laboratory, at Columbia 
University, Dr. Warden studies the reac- 
tions and behavior of many kinds of animals. 
In this issue he contributes an enlightening 
article concerning the psychology of the dog. 
Dr. Warden's theories are as sound as 
scientific study and research can make them. 

Sir George Knibhs ^ 

Sir George Knibbs is j 
a famous statistician. 

He has made a study of 
population growth and 
is altogether competent 
to handle the greatest 
problem of the future — 
the overcrowding of the 
earth. Oddly enough, he 
comes from Australia 
where the present problem is to obtain a 
larger population. He has held many vital 
positions with the Australian Government. 

Clyde R. Keith 

Since coming to the Bell Telephone Lab- 
oratories in 1922, Mr. Keith has been en- 
gaged in a study of the properties of vacuum 
tubes and other non-linear electrical con- 
ductors, with regard to their use for modu- 
lating high-frequency waves with voice 
currents. Such devices, called “modulators," 
are used in multiplex telephone systems. 

W. L. Galver 

Mr. Calver is a superintendent of me- 
chanics for elevated railroads on week days, 
but on Sundays he is always off digging up 
Indian rOlica, or anything else he can find 
at old garrison posts and battlefields. His 
thorotighness as a practical archeologist led 
to his being chosen to direct the exploration 
of Montfort, a crusader's castle in Palestine. 
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Largest concentrated market on the 
Pacific Coast; exceUeniraU and water 
transportation; plenty of skilled, con* 
tented labor; less plant investment due 
to milder climatic conditions ... all 
combined soith low*cost, abundant 
electric power,, . offer unusual 
advantages to industry in 
Southern California, 


....Anywhere 

inSoudternGdiforni^ 
cKe^ .... al>ijndant 

Vowerjbr 

Industry 

The power situation in Southern California 
is very attractive to industry. 

At a cost of $335,000,000. this company 
has developed one of the greatest electric 

B and distributing systems in 

>f 55.000 square miles . . • 
Ian Juan Capistrano ... a 
}0.000 people. 

ate your plant within this 
n California Edison service 
tdy available to you... and 


A series of ^Wter ; 
generating planl;^\dlty 
and 3 steam planW^ 
... a total of 
serving Souther^ 
try inthenam 


r power hydro-electric 
Ityelopit^ 475^400 H. P. 
^t^ating 572.900 H.P. 

H. P. is today 
h. Cswomia Indus- 


We invite inquiries regarding industrial opportunities and power 

in Southern California 
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Los Angeles, California 




Charles Francis Brush 


AMONG the pioneers of applied science 
in America, few have attained higher 
honor and distinction than Charles F* 
Brush. In 1878 he gave to the world the 
famous Brush electric arc light and the 
practical storage battery. During the last 
40 years Mr. Brush has devoted all his 
spate time to research in pure science and 
has contributed many signidcant papers to 
scientific societies. He is a member of 
many engineering an4 scientific bodies and 
the holder of many honorary degrees from 
institutions of learning. In 1881 he was 
decorated by the French government for 


“Distinguished Electrical Achievement." In 
1899 he was awarded the Rumford Medal by 
the American Academy of Arts and Sciences 
for “The Practical Development of Electric 
Arc Lighting." In 1913 he was the re- 
cipient of the Edison Medal of the American 
Institute of Electrical Engineers. In 1928 
he was awarded the Franklin Medal by 
the Franklin Institute for “The Early 
Development of the Arc Light and the 
Broad Invention of the Practical Storage 
Battery;" also, The Cleveland Chamber of 
Commerce awarded him the Cleveland 
Medal for “Distinguished Public Service." 
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Hlioio by SponaM »nd WyakoCt 


F ellow, the interesting subject of the article 
starting on the opposite page, is a pedigreed 
dog, but there is no reason to believe he began 
life equipped with especially abnormal innate 
intelligence. His abilities are mainly a8cribe4 
to the fact that he was reared as the children 
of intelligent people are reared; that is, he was 
talked to by his owner about as much as one 
ought to talk to a developing child, and in 


Fellow 

:le grown-up language. As a result, he now reacts 

ed to a wide variety of spoken language. ^ Fellow 

an obviously associates certain sounds with defi- 

ite nite responses, but it is a question among 

psychologists whether the response to human 
en adult language is not much the same kind of 

ras thing, A rather technical account of Fellow’s re- 

ne sponses to verbal stimuli Will be found in a re- 
in cent number of the Quarterly Review of Biology, 
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Mr. Herbert of Detroit has made a hrdiby of fine dogs for years. Fellow, now flee years old. has a long line 
of famous aneestry behind him, Mr. Herheri does not claim that Fellow reasons as human beings do 
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The World of the Dog 


Dogs Are Often Blamed fifr Shortcomings Really Due 
to Fundamental Differences of the Senses. 

How Would It Seem to Be a Dog? 

By PROFESSOR C. J. WARDEN 

The Animal Laboratory, Department of Piychology, Columbia Unitfertity 


ALMOST everyone hae won- 
/% dered at times what sort of a 
/ \ world his favorite dog, or 
other familiar pet lives in. 
Naturalists and philosophers have in- 
dulged in endless speculation regarding 
the matter, and numerous attempts 
have been made to draw realistic pic- 
tures of just; how the world mtift seem 
to infra-human forms. 

In general, two oppodng principles 
have guided such speculations. Some 
writers have followed the tack of 
humanizing the so-called "mental Hfe" 
of animals, and particularly the higher 
mammals. Others have sought to in- 
terpret tJidr behavior along narrowly 
mechanistic lines, holding it to be very 
different indeed from the higher mental 
life and behavior of the genus homo. 
The foroer tendency is beet illustrated 
in the writings of the anecdotalists who 
ffonrished lor several decades after 
the lattM view is ex- 
iKisltion -of EhMoartes 


and of Loeb with his theory of tropism. 

Speculations of this sort are no longer 
held in good repute by sober scientists. 
Animal psychologists have long since 
ceased to trouble themselves about 
matters pertaining to the subjective 
life of lower organisms. They now 
speak of tiie behavior of the animal to 
the various sorts of stimuli that to- 
gether constitute the animal’s environ- 
ment, after the manner of the behavior- 
ist in human psychology. 

T hey are Interested in finding out 
what stimuli arouse the organism 
and how it responds to such stimuli, 
since such knowledge will lead to the 
ability to predict and control its be- 
havior — and this b the primary pur- 
pose of psychology'. 

It is indeed quite possible to give a 
comprehensive psychological account 
ot an animal witiiout appealing in any 
Way to human mentalistic terms. The 
oapadty of On^oefanism to be stimu- 


lated by different energies and objects 
in varying degrees and its ability to 
adjust itself as a whole to its multiform 
environment include a wide range of 
problems that can be tested out by 
appropriate experimental methods in 
the laboratory and in the field. For- 
tunately, it is precisely such informa- 
tion as the behavioristic psychologist 
seeks to obtain concerning animal be- 
havior that will answer the queries of 
the common man concerning his 
favorite pointer, or the monkey that 
may attract his attention at the zoo. 

'There is no better way to get an un- 
derstanding of this new psychological 
principle than to see just how it is 
applied in a given case. And we have 
chosen the dog for purposes of illustra- 
tion because of the general interest in 
this species which has been so in- 
timately connected with the social life 
of mankind since long before the dawn 
of written history. 

What do we know concerning the 
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ability of the dog to see, hear, smell, 
and in other ways sense the objects 
which constitute its everyday world? 
How does the world of dog and man 
differ insofar as they live in a common 
world? What evidence of intelligence, 
using that term in a broadly biological 
sense, does the dog exhibit in fitting 
into the somewhat arbitrary scheme of 
man’s life? To what extent, if at all, 


make a generalization regarding a given 
capacity that will be more than ap- 
proximately true for the canine species 
as a whole. This difficulty is greatly 
enhanced by the fact that the tests for 
one capacity have been made on one 
breed and the tests for another capacity 
on another breed. This factor of racial 
and individual differences is also met 
with in human psychology although it 


the olfactory lobes of the brain. 
Naturally the animial makes use of the 
more highly developed sensory mechan- 
ism and thus comes by force of habit 
to make exceedingly fine discrimina- 
tions as compared with those of the 
other less-developed senses. 

The dog follows the trail to lee-ward 
when the wind is blowing. Trails a 
few hours old are not easily followed 



MR. HERBERT— MR. FORD— FELLOW 

Mr. Herbert eatimates that Fellow knows about UOO words and that he understands these words 
much as a small child would understand them — that is, as signals for determining his behavior 


does the dog understand and make use 
of the system of symbolic stimuli which 
is represented in human language? 
Some attempt has been made by the 
animal psychologist to solve these and 
similar problems, although the present 
treatment must necessarily be sketchy 
and tentative. 

I N the first place, we must recognize 
the fact that different breeds of dogs 
differ markedly in respect to any one of 
a number of capacities. Certain breeds, 
for example, are superior to others in 
visual, auditory, or olfactory capacity, 
and most certainly in general intelli- 
gence. Not only so, but individuals 
within any one breed differ in these 
respects much more widely than is 
commonly supposed. 

It is very difficult, therefore, to 


has been pretty largely ignored until 
lately. 

In discussing the world of the dog 
we may well begin with the sense of 
smell, for the common assumption is 
quite true that the dog lives pre- 
dominantly in a world of odorous ob- 
jects. More tests have been made on 
olfactory sensitivity than upon any 
other of the senses. Many of these 
tests have been made in the open and 
deal with the practical use of the sense 
of smell in trailing. The common be- 
lief that the dog possesses a much more 
acute sense of smell than does man has 
been in general upheld by these tests. 

There is nothing mysterious, how- 
ever, in the unusual ability of the dog 
to trail game, or man himself as in the 
case of the bloodhound. The organ of 
smell is highly developed, as are also 


since the odorous substance left by the 
foot of the animal tends to diffuse until 
it becomes wholly dissipated in the air. 
The crossing of trails often causes con- 
fusion, although the trail can usually 
be picked up again quite readily. It 
has long been known that a dog cannot 
trail a man by smell through the snow 
if the man’s boots from which the 
scent is taken are carefully encased in 
paper while the man is walking along. 

It was accidentially discovered in 
the laboratory that the dog can detect 
which of two electric grids is charged, 
presumably by the slight amount of 
ozone given off in the one case, and 
thus avoid stepping upon the charged 
plate and getting a shock. In general 
it may be said that whereas man 
hardly notices the odor of an object 
unless it is markedly pleasant or un- 
pleasant, the dog lives and moves and 
has his being in a world of smelly ob- 
jects. 

I T is now definitely known that the 
dog does not see very well, probably 
possesses no color vision, and hence 
sees everything as some shade of grey. 
The retina of the eye is poorly de- 
veloped, the fovea which man uses in 
fine visual work being absent and 
numerous opaque nerve fibers showing 
through as blind areas. The dog is 
somewhat inferior to man in dis- 
tinguishing between the intensity of 
two lights, and very much inferior in 
the matter of discriminating between 
objects of different sizes and shapes. 
The dog is extremely far-sighted and 
apparently uses vision mainly in mak- 
ing gross reactions to distant, moving 
objects. 

Sight thus plays a secondary role in 
the adjustment of the animal to the ex- 
ternal world, whe^ea^ it is of primary 
importance in the space-world of man. 

The auditory capacity of the dog ap- 
pears to ne quite similar to that of 
man insofar as ordinary sounds are con- 
cerned. The dog can usually hear well 
enough the sounds that his master 
can hear, including of course those 
constituting human Bi)eech. And here, 
the question arises as to what use the 
dog can make of the spoken language 
of man. 

There can be no doubt but that the 
dog can learn to distinguish between 
the sounds represented by different 
spokqn words which may come to serve 
as cues for specific forms of activity. 
The most outstanding instance of such 
ability so far noted Is that of the Oei> 
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mim shepherd male» FeUpw, whoee 
ability aloiig this lihe was recently sub- 
Jec;t;ed to critical tests In the animal 
laboratory at Columbia. 

Mr. Herbert, owner of Fellow, has 
talked to the dog for several years past 
very much as one talks to a child dur- 
ing the earlier months of taking on 
language. The dog is now able to 
perform scores of requests, or com- 
mands, when given in a purely hit and 
miss order with his master quite out of 
sight behind a screen, or in another 
room. He can also do very well at re- 
trieving a particular object upon re- 
quest when required to go into another 
room and pick it out from among three 
objects placed in a row. Such a task 
is really more difficult than it may 
seem, especially when done under test 
conditions which differ from those un- 
der which the animal has been trained. 

A S is well known, the supposedly 
. mathematical stunts performed 
on the stage by dogs, horses and other 
animals, involve nothing more than a 
highly developed ability to react to 
minute gestures, or changes in facial 
expression, often unconsciously ex- 
hibited by the trainer. The feat of 
Fellow went far beyond anything of 
this sort. 

That the dog can make use of human 
speech-sounds need not mean that he 
can understand language in the sense 
in which an adult human being does. 
Nevertheless, the formation of asso- 
ciations between vocal sounds and 
specific objects and actions must cer- 
tainly be one of the first steps in the 
process of taking on language in child- 
hood. We need not concern ourselves 
with the academic dispute over pre- 
cisely what is and what is not true 
language. It is quite enough to be able 
to say that Fellow, at any rate, has 
come to associate human speech-sounds 
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with definite objects and modes of 
response, and hence the language of his 
master enters in an important manner 
into his world. 

How does the dog compare in in- 
telligence with other species of animals? 
Such a comparison must always be 
more or less of a rough estimate and 
with our present limited knowledge of 
animal behavior would be only a guess. 
The trfining and testing of such a com- 
plex animal as the dog along systematic 
lines requires a large amount of time, 
almost infinite patience, and a well- 
equipped laboratory. 

At the present time no really ade- 
quate laboratory for such animals as 
the dog exists anywhere, except, 
perhaps, that of Pavlov in Russia. 
Wealthy dog-lovers appear to be mainly 
sentimentalists who content themselves 
by declaiming from time to time on the 
loyalty of the dog to man without feel- 
ing called upon to shoulder the task of 
establishing research laboratories in 
which the dog’s world might be in- 
vestigated by competent animal psy- 
chologists. 

The animal psychologist is amused 
at times by the naivete of the dog 
lover who seriously asks for a scien- 
tific opinion as to the intelligence of 
his pet after a few minutes exhibition 
of simple tricks which a child might 
easily teach the dumbest mongrel. 
Again, he is annoyed at such an atti- 
tude, which is in reality an insult to 
dog intelligence, since it implies that 
the dog is so ^^simple minded” as not 
to require or justify extensive, and 
incidentally, expetisive research. 

S UCH tests as the psychologists have 
made, in spite of the serious handi- 
cap of lack of adequate laboratory 
facilities, suggest that the dog is prob- 
ably one of the most intelligent of the 
higher mammals. Even an ordinary 
dog can solve problems requiring the 
successive operaMon of several simple 
mechanical devices, or finding the 
shortest way through a complicated 
maze in order to secure food. There 
is some evidence for supposing that 
the dog is far superior to the cat in 
intelligence, and not far below the 
raccoon and the monkey. 

By intdligence we mean the ability 
of the anit^ to adjust itself to a 
changing environment,^ indicating the 
capadty to profit by experience. In 
practical life the dog certainly shows 
a relatively high intelligence in fitting 
so easily into the cultural life of man 
at so many points. With an adequate 
psychology of the dog at our disposal, 
some of the verfng questions that have 
arisen of late regarding :he proper 
place and treatment of the dog in our 
larger urban centers should be more 
juijdciouflly disposed of than they can 
be at present. 

In oomphring the world of dog 
hud man* the inoet important differ- 



Mpsf faithfully yourSs 

FELLOW 



FELLOW’S CARD 

These ‘^fingerprints** were made in the usual 
manner. They are reduced to half size 

ence, aside from the obvious point of 
general intelligence level, would seem 
to be the predominance of smell in the 
dog and of sight in man. The dog’s 
world presents a continuum of odorous 
objects, indistinctly seen and colorless, 
while the world of man is a panorama 
of colorful objects, more clearly out- 
lined, but, for the most part, altogether 
odorless. 

The fact that the dog is extremely 
far sighted should warn us against 
punishing him for mistakes that he 
cannot help making. Perhaps the dog 
makes more use of hearing than of 
sight, and if so would differ in this 
respect also from his master. Further 
studies ought to be made to see how 
far his ability to distinguish human 
speech-sounds can be carried. It is 
useless to attempt to train the dog to 
“talk” since his vocal equipment is 
unsuited to the making of articulate 
sounds. 

I T is ridiculous to make hasty com- 
parisons of the dog and child as to 
general intelligence. Specific perform- 
ances might be compared, although as 
a rule children are not as yet being 
tested by the methods that have been 
developed in animal work. 

It is not inconceivable that a com- 
mon Intelligence test for the pre- 
language child and such higher mam- 
mals as the dog, raccoon, and monkey 
might be developed in time. It might 
well be based upon general and specific 
motor aptitudes, sensory discrimina- 
tion capacity, and the ability to 
respond to speech-sounds that had 
become associated with objects and 
activities common to these organisms 
and to the child. 
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Why the Moon is Apparently Ahead of Its Computed Position 


T he dra,wing shown above, reproduced from the 

trated London News, is an attempt to depict graphi- 
cally the gradual lengthening of the terrestrial day. With 
the Moon’s position alone as our criterion this change might 
easily be ascribed to the Moon itself, but studies made by 
the astronomer Dr. Benjamin Boss and others, indicate 
that the other heavenly bodies agree with the Moon; 
therefore the source of the phenomenon must be confined 
to the Earth. The braking effect of water tides will doubt- 
less account for most of the IfiOOtb of a second per day per 


century lengthening of the terrestrial day but in addition 
to this there is a definite variation or fluctuation in the 
length of the day over periods of only a few years. Professor 
E. W. Brown of Yale, a member of the staff of the Scien- 
tific American, believes this is caused by a periodic 
shrinking and swelling of the Earth, amounting to several 
inches; the shrinking causes increased rotation, by reduc- 
ing the Earth’s moment of inertia. Perhaps significantly. 
Professor Boss has traced a definite relationship between 
the variations in rotation rate and earthquake frequenter. 
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Ufthminfl otid Airplanes 

APART from its great interest to 
Jr\ scientists and electrical engineers, 
the intensive study of lightning now 
being conducted by engineers of the 
Westinghouse Electric and Manu- 
facturing Company in a mountainous 
region of the south where lightning is 
known to be of frequent occurrence, 
may prove of extreme importance to 
aviators. Captain Carranza, the Mexi- 
can flier, and others, have recently 
been killed by what is thought by some 
to have been mid-air lightning strokes. 

Theoretically, if a plane should pass 
between two clouds so highly charged 
that the tension is about to break 
down in a vivid flash, the plane’s 
metal sheath or parts might so lower 
the resistance between the clouds as to 
cause a discharge from one to the other. 
The results might possibly be the same 
were the plane to pass under a cloud of 
which the electrical tension is at a 
critical point in respect to the earth 
beneath. In either case the plane that 
disrupted the static balance would be 
not only in the path, but would be an 
actual part of the path, of the stroke. 
Naturally this would spell disaster for 
the plane and its pilot. 

So far, however, science theorizes on 
this subject — makes no positive state- 
ments. In the meantime airplanes 
roar their way through rain and 
storms with apparently little thought 
of dangerous electrical surges in the 
atmosphere. And even if science 
finally decides positively that lightning 
constitutes a tremendous hazard for 
the flier, we doubt not that some more 
adventurous spirits of this highly ad- 
venturous calling will fly through 
storms rather than dodge them, merely 
for the delight of recounting hair- 
raising tales of ''blue flames and the 
cannonading of the elements,” 

Efficiency’s Goal 

M en work bard because they are 
lazy. A visioh of leisure, with 
no necessity for doing anything save 
follow his whims^ has been the im- 
pelling force whi(^ has made many a 
man tense his muscles and knit his 
brow far beyond the needs of the 
moment. Such labor, with well-earned 
idleness as the objective — idleness in 
the closing hours of the day or in the 
closing years of life — ^is responsible for 
much of the world^s progress. 

Horn comes Dr, George Otis Smith, 
Dire^fltor of the Geological Survey. Ad- 
dressipg a class of college men, he urges 
that some degree of efficiency would be 
4e|^Me in use of our leisure hours, 
an that can be said of some 
is that thfy 


serve to kill time,” he declares, “The 
question when and under what cir- 
cumstances a private citizen is jus- 
tified in committing time-slaughter 
may call for an opinion from some high 
court.” 

What a wonderful, wonderful system! 
We work efficiently to have leisure, and 
use our leisure efficiently so ye can 
work better. But it is not original. It 


D. C. Davies 

^HE average person has but 
A small conception of the 
duties of a director of a great 
museum of natural history. Gen- 
erally it is thought that he must 
be a scientist However, this is 
not necessary. He must first of 
all be a good executive, have 
an intense iiimrest in science 
and something of an understand- 
ing of its problems, and must be 
able, so to speak, to **keep peace 
within the family” of curators 
under his directorship. Such a 
m^ was the late D. C. Davies, 
Director, until his death on July 
14, of the Field Museum of 
Natural History. 

”Mr. Davies filled the position 
of director with the utmost 
ability, and It is largely due to 
his excellent judgment and far- 
sightedness that Field Museum 
holds the high position in the 
scientific woi^ld. that it now 
does, and hts^'^ made such phe- 
nomenal growth,” declared Cap- 
tain Stanley Field, President of 
the museum, shortly after Mr. 
Davies* death. 

In the death of this business 
man who successfully directed 
so great a museum, not only the 
museum itself but the scientific 
world at large, has lost an inde- 
fatiguable worker whose efforts 
have done xmtdh to enlarge the 
scope of human knowledge. Let 
his work, then, be his monu- 
ment; nothing could be finer. 


is a clear infringement on the idea of 
the parent who gave his little boy a 
nickel for taking castor oil, and had 
him put ft in the little tin bank, and 
when the bank wee full they took out 
the money and bought a new bottle of 
castor oil. 

The Modem Rage for the Occult 

I T is astonishing to a person of 
scientific leanings to discover in this 
boasted "age of reason” how many 
millions of otherwise sane, level- 
headedy intelligent people still dwell, 
after a fashion^ In tha very midst of tiie 
Dark Ages. We refer to the recent, 
craze for astrology, the "science” of the 
stars in their control over the destiny 
of human individuals. One need only 
visit the comer bookstore to team that 


there is at present an enormous sale of 
books on this subject; it has broken 
into the ranks of the very best sellers. 

Astrology was the parent of astron- 
omy, but when astronomy came of age 
it parted company with the parent, 
ashamed of its origin. And well it 
might be. Chemistry was sired by * 
alchemy, whose age-long quest for the 
elixir of life and the transmutation by 
some magic formula of base elements 
into gold formed the creed of a virtual 
religion — a faith. Chemistry long ago 
shuffled off the last vestige of the 
medieval parental influence, but like 
astrology, alchemy still lives on. 

The editor frequently receives from 
France a journal devoted to alchemy, 
the official organ of the Soci4t6 Al- 
chemique de France. From the same 
source comes a book, “The Chemical 
Fabrication of Gold,” by Jollivet 
Castelot. By catalytic action Mon- 
sieur Ca^telot lays claim to the posses- 
sion of the secret of manufacturing gold 
chemically "by acting on silver mixed 
with arsenic and antimony sulfides, 
tellurium and tin.” 

Not (Vie whit more ridiculous than 
this, however, is the belief, sincerely 
held by some persons of the keenest 
acumen, that the stars exert a subtle 
influence over our lives. Do the^e 
good souls know what the stars are? 
Let them purchase a dollar book on 
astronomy, the offspring of their be- 
loved occult study of subtle influences, 
and find out what sort of a thing is 
the Universe in which they live. 

Goal and the Future 

T here is little romance, so it 
would seem, in bituminous coal; 
it is more dirty than romantic. Yet 
romance will be put into it by the 
technological developments of the new 
age of chemistry which are to be re- 
vealed at the forthcoming Second 
International Conference on Bitumi- 
nous Coal, at Pittsburgh. 

At the coming "conference,” which 
is really a convention, technologists 
from all the Old World countries, 
especially from chemical Germany, will 
assemble. These are not so much coal 
men as scientists who expect to use 
coal as a raw material for other things. 
For example, we shall have men who 
make fixed nitrogen from coal, rubber 
from coal, sugar from coal, and gasoline 
from coal. In short, the best tech- 
nological brains in the world will be 
present at the Carnegie Institute of 
Technology in Pittsburgh between 
November 19 and 24. 

These Coal Conferences are likely to 
prove pivotal; a new age of wealth 
and luxury may begin with them. 
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InUrnAliotul Nownoal 

CRASH MASK 

Mask and helmet worn by Les Bar- 
ker, a motorcycle racer, at the recent 
opening of the Speedway Track at 
the Hove Sports Stadium in England 



IntATDfttioiuU Now«r*«l 


WORLD’S LARGEST ELECTRO -MAGNET 


From the 


Scrap-book 



Weighing 120 tons and having pole pieces in the form of truncated cones, this 
electro-magnet belonging to the French Academy of Science was fitted up for the 
National Scientific Research Office at Bellevue near Paris. It is to be used by 

research scientists for the further 
study of magnetism. There is still 
much to be learned on this subject 
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< REPLACING THE HORSE 

In America, few could imagine a 
horse being employed to perform 
such a task. However, on Prince's 
Pier, Melbourne, Australia, horses 
were formerly used to shunt cars 
about the yards. Now this small 
tractor does the work efficiently 
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^ X-RAY LIGHT 
Fifteen feet tall, this giant 
million-volt X-ray tube — 
the world’s greatest — has 
been perfected by Profes- 
sors C. C, Lauritson and 
R. D. Bennett of the 
California Institute of 
Technology, Pasadena. 

Canable of penetrating 
with its rays two inches 
of lead, it is to be used to 
seek information concern- 
ing the nucleus of the atom 

MEASURING LIGHT ^ 

Dr. L. R. Koller, of 
Schenectady, and the new 
daylight recorder he has 
developed. It is so sensi- 
tive that it can record the 

light intensities in the ^ 

entire range between starlight and direct sunllgitt'^a range ef 4>Ver a 
million foot-candles or lumens. The huga t^hoWeetric cell on tto of 
the case is the senaitlvo eye that atftxtK :thii 0( 

the light that is being studio^ are recorded on thh iPOli of fiaphr iMrii 






LONDON’S NEW DUSTLESS REFUSE CARTS 

The menace of ash dust and exposure of garbage has been 
eliminated in London by the introduction from Germany 
of these new trucks. Collections can be made at the rate 
of 180 bins an hour. The truck body is a cylindrical tank 


ENGLAND’S LARGEST SPAN BRIDGE 

Now nearing completion, this new bridge over the Tyne, 
to relieve traffic between Newcastle and Gateshead, is said 
to be the largest ever built in Great Britain. It has a 
span of over 500 feet and will cost about 5,000,000 dollars 



^ €K>LORIMETER 
Using a series of lenses, a 
lamp giving light many 
times more intense than 
sunlight, and a block of 
magnesium carbonate — 
the whitest substance 
known — as a basis of 
color comparison, this new 
machine for measuring 
color has been developed 
by Professor A. C. Hardy 
and F. W. Cunningham 
of the Massachusetts In- 
stitute of Technology 

TfiPBE MONUMENT ^ 
This unique memoriid to 
the Ute Indian chief, 
Oqray, and his squaw, 
Chlp^, was built of con- 
crete at Mont Hose, Odlof * 
It coverethesprhif 
{mm which Chipeta eaiw 
slid water to thdbf ogmp 
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AH Ph(kiuKn»ph« ra«irt«»i t’ H Army Air Corpa 


ARRIVAL OF “FRESHMEN:” FUTURE PILOTS 


A group of men arriving at the Primary Flying School after having suc- 
cessfully passed the rigid examinations. These men are physically 


perfect, mentally alert, and psychologically fitted to become pilots; and 
they enter into this new and hazardous life with great zest and eagerness 


Youth Hankers to Fly 

Tired of Being Earth-bound, Many Young Men Are 
Learning to Fly at Uncle Sam's Expense 


N othing in recent years, per- 
haps, has captured the popu- 
lar fancy more than aviation. 
It presents to all a fascinat- 
ing, adventurous career, and many 
young men are therefore wondering 
just how they may learn to become 
aviators. 

Aviation today is in a very healthy 
condition. The World War first 
showed the effectiveness of airplanes 
and induced a great desire on the part 
of nations and individuals to excel in 
the production of airplanes and in the 
making of various air records. This 
intense interest has done much toward 
placing aviation on a safe and efficient 
basis, although there is still much to be 
learned. The newer gjpneration of 
aeronautical engineers and fliers "wilf 
no doubt solve a great many questions 
that now puzzle the industry as a whole. 

S INCE Lindbergh’s memorable flight 
from New York to Paris, which 
served to stimulate a more widespread 
interest than any other one incident, 
aviation has gone forward under the 
force of a great impetus, so that now 
there is no part of the world that is not 
‘‘air conscious.” Air mail, passenger, 
and air express lines are rapidly reach- 
ing out to all comers of the earth; air- 


By F. D. McHUGH 

planes are being used for exploratory 
work as in the case of several proposed 
Antarctic flights; the Pennsylvania 
Railroad has planned and will soon 
place in operation a new transconti- 
nental service in which planes will form 
several links; and but recently the New 



York Central has announced tentative 
plans for a similar service. 

The War and Navy Departments of 
all governments are naturally inter- 
ested in airplanes becaiise of their suc- 
cess while still in a crude state of 
development during the World War. In 
both of these services in the United 
States there is a fine opportunity 
for young men of good education, 
sound health, and keen spirits. 
Furthermore, building of air- 
planes and acceseories re- 
quires the services of a 

BROOKS FIELD, TEXAS 

A welUordered array of han- 
genre arranged in an arc die- 
itngutshee this splendid 
tratmng field. Before the 
hangars a Utrge number 
of pktnm 'm lined up 
while id the rear (not 
shown) are quarters 
/or officers and men 





pdaiher 1928 


SCIENTIFIC AMERICAN 


319 


large number ofi epmpetent designers, 
test pilots and the like^^since there is a 
special demand {or men who, in ad«- 
ditioh to their engineering qualifica- 
tions, are also coinpetent pilots. 

The Regular Army Air Corps is in 
need of a large number of new officerar 
and offers a splendid career for those 
whose inclination is toward military 
aviation. To meet this demand the Air 
Corps maintains a group of flying 
schools where training is given, at 
government expense, in piloting air- 
craft. Graduate flying cadets pos- 
sessing the necessary qualifications will 
have an excellent chance to obtain a 
commission in the Regular Army Air 
Corps. 

•'/^REAT fliers are born and not 
VJ made,’' according to the state- 
ment in a bulletin of the Air Corps. 
‘^The ability to fly well — to become a 
satisfactory military pilot — requires a 
certain combination of psychological 
attributes not required by any other 
activity or effort of man. TTie ma- 
jority of men, and even the majority 
of men who desire to fly, do not possess 
these attributes.” 

The flight surgeons attached to the 
Air Corps, all of whom are specialized 
psychiatrists, have worked for many 
years on the problem of determining 
whether or not a man is a born pilot. 
Their records show that more than 25 
percent of all candidates fail in this re- 
gard after having passed all other 
examinations. Therefore, it can readily 
be seen that the choice of flying as a 
career is no more a hit-and-miss prop- 
osition than would be the choice of 
any profession by a young man. 

If you are between the ages of 20 
and 27, have satisfactorily completed 
at least two years of college work or 
can pass an examination equivalent 
to this, have unimpeachable character, 
sound physique, and excellent health, 



FINAL INSTRUCTIONS BEFORE THE FLIGHT 

An intiructof pilot giving a few final words of advice to the flying cadet before the take-aff on a 
flight. Note: the training plane ie larger and more sturdy than those that were formerly used 


it is possible for you to obtain an ap- 
pointment to the Air Corps Flying 
School. Men with the above qualifica- 
tions, whether enlisted in the Regular 
Army, members of the National Guard 
Air Corps, members and graduates of 
R. O. T. C. units, or civilians, may be 
appointed. 

Although applicants may receive 
either heavier-than-air training or 
lighter-than-air training (balloon or 
airship), we shall consider in this dis- 
cussion only the airplane course of in- 
struction which lasts one year. 


uated throughout the United States. 

On appearing before the examining 
board, all applicants must first pass a 
rigid physical examination. This is to 
determine not only those who are not 
physically normal, but also those hav- 
ing defects or diseases which might be- 
come aggravated by flying, or which 


first eight 



OVER GATW hhXA, CANAL ZONE 

<m, aeei0ned to mrioue etaiion9thfo%gho^ ^ 
^ see fmk the air pitfiureegw ebuniry 


months of this 
course are given at a primary flying 
school of which there are two — one lo- 
cated at Brooks Field, San Antonio, 
Texas, and the other at March Field, 
Riverside, California. On completion 
of the primary training the students 
are transferred to the Advanced Flying 
School at Kelly Field, San Antonio, 
Texas, for the remaining four 
months of the course. 

The Adjutant General, 
Washington, D. C., will 
forward to applicants 
those documents nec- 
. essary to execute an 
application properly . 
These consist of an 
application blank and 
an affidavit, both of 
which are to be re- 
turned properly filled 
out and accompanied 
by documents authen- 
ticating the applicant's 
education. When this 
application has been 
received and approved 
the applicant is noti- 
fied .to appear before 
examining board 
at' some one of a large 
number of stations, that 
are conveniently sit- 



DOING A BARREL ROLL 

To be sure this is not trick photography, 

note the shadow thrown on the upper wing 

would increase the flying hazard. The 
second part of the examination con- 
sists of an inquiry into the applicant’s 
education. This is omitted if the 
applicant submits documentary evi- 
dence as to graduation from or the 
satisfactory completion of two years' 
work at a recognized college or uni- 
versity. For those not so exempt, the 
general scope of the educational ex- 
amination will cover United States 
history, geography, arithmetic, higher 
algebra, plane and solid geometry, 
plane and spherical trigonometry, and 
elementary physics. Having success- 
fully passed these, the applicant then 
takes the psychological test. In this, 
the flight surgeons give practical tests 
to determine the applicant’s reaction 
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HOW A PARACHUTE WORKS 

Wind from un anchored airplane (not 
shown) opens a parachute for the cadets 

time under various stimuli; a test on 
the Ruggles orientator which simulates 
the evolutions performed in flying; and 
a personality analysis. 

Individuals who are accepted for 
flying training in the Air Corps are 
appointed “flying cadets/’ a grade 
which was created by Congress in 1919, 
Flying cadets have special uniforms 
and are quartered in separate barracks 
provided for them. They are extended 
the social and military privileges of 
potential officers, constituting as they 
do a body of young men who are noted 
for their splendid character and ex- 
cellent discipline. Physical exercise is 
not only included in the curriculum 
but the cadets are encouraged to make 
the fullest use of the swimming pools, 
tennis courts, and other facilities pro- 
vided for keeping them in good 
physical condition. 

T he environment is in every way 
maintained at a standard to be 
fully in keeping with the gentlemanli- 
ness and education of the cadets and 
the dignity of the service in which 
they are enlisted. 

The pay of a flying cadet is 75 
dollars a month and his ration allow- 
ance is one dollar a day. Uniforms and 
equipment are furnished without cost. 
Flying cadets are transferred from the 
point of their enlistment to the flying 
schools, and from the flying schools to 
their homes,* at Government expense. 

The courses of training at the Pri- 
mary Plying Schools start on July Ist, 
November 1st, and March Ist of each 
year. At these schools the cadet will 
receive instruction in piloting air- 
planes, will go through all the maneu- 
vers in which a pilot should be com- 
petent^ and» on completion of his 







OPENING 

Unmual view of 
a jump from an air-- 
^ne hiqh in the air, \\ 
The Bmall 'chute opene X 
first and drags the larger > 
parachute from its pack 







course, will have to his credit 76 hours 
in the air. At the same time he will 
receive a broad ground training con^ 
sisting of an extensive study of airplane 
engines, navigation, machine guns, and 
radio. Besides these technical sub- 
jects, he will be given instruction in 
various academic subjects. This trains 
ing as a whole not only broadens the 
cadet mentally, but also gives him ati 
intimate knowledge of the equipment 
which he will use. 


H aving successfully completed 
the eight months' course at a 
Primary Plying School, the cadet is 
then transferred to the Advanced 
Flying School for the remaining four 
months of his course. He has been 
receiving instruction in training planes 
only, but at this school he will use the 
regular service planes. The 
flying training is now more 
specialized since already 
he will have completed 
practically all the ground 
work necessary. He will 
do cross-country flying, 
will receive practice in 
aerial gunnery, and will 
participate in pursuit, 
attack, bombardment, 
; . r , and observation flights. 

When the cadet has 
; successfully completed 
. . . the entire one-year course 

at the training center, he 
? will be rated an “airplane 
’ . V pilot” and will be classed, 

f without any further ex- 
; amination, a second lieu- 

' tenant in the Air Corps 
Reserve. At this time he 
/ will have approximately 260 
’f hours in the air to his credit. 








lEARNING HOW TO FOIJ> FARACUHU^ 
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Within the limit of appropriation all 
graduates are then offered duty for a 
year with the Army Air Corps as sec- 
ond lieutenants. Eventually, it is 
thought that it will be possible to con- 
tinue all officers of outstanding ability 
for a longer period if they so desire. 
While on this duty they have the 
privileges, pay, and allowance of a 
second lieutenant in the Regular Army. 
This additional service is invaluable to 
men who contemplate taking the com- 
petitive examination held each year to 
fill vacancies in the grade of second 
lieutenant, Regular Army Air Corps. 

If the graduates do not desire to re- 
main on active duty they are free to 
return to their homes and their normal 
civilian pursuits. With the inevitable 
•expansion of aviation, however, many 
positions in commercial aviation will 
be open to these graduates. They will 
be assigned to reserve units in their 
localities and may report for active 
duty for two weeks each year if they 
so desire. While on this active duty, 
they will be permitted to fly all types 
of Government aircraft that may be 
available and on which they are 
competent. During the remainder of 
the year they will be allowed to fly 
Government airplanes at Government 
flying fields at no expense to themselves. 

T he training offered by the Air 
Corps is an opportunity for which 
many young men have been looking, 
and there is no doubt but that com- 
mercial companies will recruit many 
pilots from the graduates of this 
school. In this connection, youthful 
aviation enthusiasts who have their 
hearts set upon becoming fliers, should 
be warned against the commercial 
type of school which offers to obtain for 
them a pilot’s license after they have 
had only 10 or 20 hours in the air. 



A GROUND SCHOOL CLASS 


T$Bting hatiery ignition uniiB, Department of Mechanics, Air Corps Technical School, Chanute 
Field, Illinois, The flying cadets go through similar courses hut in a less ‘Specialized manner 



TESTING A WHIRLWIND 

Students of the Technical School making a 
test of the famous Wright airplane engine 


Field managers for commercial air 
transport companies report that they 
do not consider employing a pilot until 
he has had at least 500 hours in the 
air. Some of them limit this condition 
to solo flying, while others specify 
that out of 500 hours the pilot should 
have at least 300 hours over water. 
Naturally, in every case, such a pilot 
should know navigation, meteorology, 
and a great deal about different types 
of planes. 

Besides the flying school described 
above, the Army Air Corps maintains 
a technical school at Chanute Field, 
Illinois. The purpose of this school, 
which has demonstrated its worth over 
a period of 10 years, is to train officers 
and men in the subjects of air com- 
munications, photography, aircraft 
armament, and airplane maintenance 



FLYING SERENELY ABOVE THE CLOUDS 

td R* 0 . T. C, dudsnfspf Vte Mass^h^elU initUuU of from tangly FiM, 
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engineering. It was organized in order 
to supply the tactical organizations of 
the Air Corps with enlisted men 
properly trained in technical and 
aeronautical trades to carry on the work 
of the Air Corps most efficiently. 

I T was demonstrated conclusively 
early in the World War that some 
method was necessary whereby en- 
listed men could receive standardized 
training in such trades. 

Students for the Air Corps Technical 
School are selected by organization 
commanders throughout the army, 
each station being allowed a certain 
quota for each class according to its 
size, requirements, et cetera. In mak- 
ing these selections, commanding of- 
ficers are guided by the qualifications 
of the individual, including his aptitude 
for the type of training to be given. 
Civilians, however, are not admitted 
to this school as enlistment in the 
Army Air Corps is necessary in order 
to obtain this training. 
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World Astronomers Meet 


Every Six Years an International Convention of Astronomers 
Is Held, What Kind of Affairs Are Transacted 
at These Cosmopolitan Gatherings? 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy an4 Director of the Observatory at Princeton University 
Research Associate of the Mt, Wilson Obsenmtory of the Carnegie Institution of Washington 


T he writer of these lines has 
just returned from a great 
meeting of astronomers from 
all parts of the world — that of 
the International Astronomical Union. 
Held in the ancient university town of 
Leiden, it brought together for a week 
of common council in Holland some 
250 workers in astronomy and the 
allied sciences from more than 20 
different countries. 

The popular idea of the proceedings 
N 
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THE MOON WITH NAKED EYE 

Astronomicnl UsleBcopen never rhow objects 
in this manner. Various optical elements 
invert them^ reverse them^ ververt them or 
erect themp leading to no little confusion 

of such a conference appears to be 
rather far astray. The question which 
the writer is perhaps most often asked, 
for example, is, “Did you read a paper 
there?“ Such an inquiry is not un- 
reasonable, for at the meetings of in- 
dividual learned societies such as the 
National Academy of Sciences at 
Washington, or the Royal Society at 
London, the presentations of com- 
munications upon the new scientific 
work is the main business.' The same 
is true of societies which deal with a 
single science, such as the Royal 
Astronomical Society and its peers in 
other countries. 

B ut at the Leiden meeting only a 
single session lasting less than 
two hours was thus occupied; and this, 
although crowded with condensed ac- 
counts of excellent work, was but an 
incident of the program. The main 
work of the modern international 
unions is of quite a different sort and is 
done mainly in committee. Leaving to 


the various motional and technical so- 
cieties the discussion of the details of 
scientific advance, however interest- 
ing, the international bodies busy them- 
selves mainly with those matters upon 
which general agreement to work on a 
common basis is desirable in the inter- 
ests of science. 

Their work is really execution; and 
in consequence much of their time is 
spent upon matters of apparently a 
formal nature such as the adoption of 
standard values for certain constants 
of a uniform notation and the like. 
For example, at the Rome meeting 
six years ago a set of three-letter 
abbreviations for the names of the con- 
stellations was approved which has 
already saved astronomers a good deal 
of money in printer's bills. In this, as 
in other cases, the action of the union 
is not mandatory. It cannot compel 
anyone to adopt the proposed notation, 
nor does it desire to do so. The system 
which has received the stamp of general 
approval will naturally be very widely 
used; all that is asked of the believers 
in some other is that they explain 
clearly in their published papers just 
what their own terms mean. 

B efore telling what detailed work 
the Leiden Conference accom- 
plished, it is a pleasure to speak of its 
most important feature. For the first 
time since the Great War a meeting 
of astronomers was fully and com- 
pletely international. Formal tech- 
nicalities even now have delayed the 
official entrance into the union of 
representatives of the “enemy powers'* 
of a decade ago; but scientific good-will 
has outrun technicality and many 
German astronomers were present at 
the meeting, sitting with the com- 
mittees at their sessions and cordially 
welcomed throughout. Complete in- 
ternational co-operation in the future 
is thus assured, to the profound satis- 
faction of everyone. 

To attempt to catalogue specifi- 
cally what the Conference did would 
dissipate the happy impression in a 
multitude of dry details. But it may 
be of interest to those who follow the 
doings of astronomers to hear of eome 
samples of the work. First we may 
mention some of those things which^ 
although purely formal, are of prac- 
tical usefulness. The Committee on 


Notations recommended that when- 
ever astronomical photographs are 
published, the north, south, east and 
west points of the field of view be 
marked upon the edge of the plate. 
Only those who have turned from one 
work of reference to another in the 
(perhaps vain) effort to find out which 
side of a picture of some nebula should 
rightly be placed up, can appreciate 
the full value of this policy. 


A gain, the committee on Bibli- 
L ography requests that all observa- 
tories which issue serial publications, 
sending out the volumes of their 
transactions sometimes in several suc- 
cessive parts, should state clearly at the 
end of each part whether more is to 
follow or whether the volume is 
completed. Librarians will bless them 
for this. 

Again, they urge upon authors that in 
citing references to other scientific 
papers they shall give full data; for 
example, not only the number of the 
volume of a journal but the year of 
publication. If this is dohe a mis- 
print in one place such as the volume 
number will not leave the reader who 
wished to consult the original paper 
hopelessly at a loss to find it. 

These may seem small matters to 
take up the time of a gathering of men 
from 20 nations; but the gain in 
efficiency which results from s steady 
attention to details like this is by no 
means small. 

Another group of actions deals with 
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the adaption of standards of measure- 
ment or notation. Here we meet with 
reports of but a few pages length which 
represent litierally years of work. For 
example, the Committed on Standard 
Wavelengths gives a list of about 800 
lines — bright lines in the spectrum of 
iron or of neon and also dark lines in 
the splar spectrum — which have been 
measured with great precision by 
several different observatories. The 
results are in excellent agreement and 
the mean values may be adopted as 
standards for further work. Says the 
report, “The uncertainty in the final 
results from iron is only about one part 
in five millions.’* 

N O one who has not actually slaved 
over precise measurements knows 
fully what such a sentence means. First 
comes the laborious, careful designing 
and setting up of apparatus, the labori- 
ous measurement of the photographs 
and the still more laborious calcula- 
tions. Then may follow perhaps the 
heartbreaking discovery after a year 
or two of work that the results of 
different investigators using different 
methods in laboratories thousands of 
miles apart disagree by one or two 
parts in a million. This leads to the 
painstaking search among all imagin- 
able causes of the discrepancy and at 
last to its detection. When at the end 
the lurking sources of error have been 
removed, all that the International 
Conference has to do is to ratify the 
decision of the committee of experts 
and congratulate them on their success. 







REVERSED AND ERECTED 

Tki$ i$ a rare condition* The uee of a 
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Other committees, meanwhile, have 
been busy with naming things which 
need labels ot one sort or another. 
A Committee on Lunar Nomenclature 
has worked over the long lists of names 
whidh have been assigned to the 
mountains, craters and other surface 
features of the Moon and tabulated 
those upon which there is general 
agreement and the relatively few which 
have b9en given different names by two 


or more authohl. Here it is evidently 
not so important what names are 
assigned as that their significance 
should be definite. Only a report of 
progress hgs so far been made but 
perhaps by the next meeting of the 
union the matter will bc„ decided. 

Similar questions had to be con- 
sidered by the Committee on the 
Classification of Stellar Spectra which 
proposed a number of symbols to de- 
note stellgr spectra of different sorts. 
It would surprise the outsider to see 
what lively discussion sometimes arises 
in committee on such questions as, 
whether the presence of bright emis- 
sion lines of metals in a star spectrum 
should be denoted by the letters 
“em“ or by others; but the whole point 
of such meetings is to get such matters 
thrashed out. The final conclusions in 
such cases as the writer met with were 
often unanimous and when they were 
not, the minority accepted the result 
with an excellent good grace. 

The needs of astronomy in the fu- 
ture also come under consideration. The 
funds at the disposal of the Union are 
limited, but appropriations of a few 
hundred dollars each were made to 
assist in the completion and publica- 
tion of a considerable number of works 
such as a list of observatories and of the 
astronomers working at them, lists of 
variable stars in special need of ob- 
servation, charts of solar phenomena, 
and the like. 

A PARTICULARLY good example 
of the usefulness of a general 
gathering appeared when a request 
was made for observations of com- 
parison stars for the asteroid Eros. This 
remarkable planet in 1931 will come 
very near the Earth and the oppor- 
tunity of determining its parallax and 
hence the distance of the Sun will be 
exceptionally good. The observations 
like those of 1901 will doubtless be 
mainly photographic and every pre- 
caution must be taken to secure ac- 
curacy. The color of the planet and 
of the stars which are used as standards 
for determining its position will be a 
matter of importance. Light of differ- 
ent average color is refracted in the 
Earth’s atmosphere by slightly different 
amounts, and if the color of the planet 
and the comparison stars are different, 
errors will creep into the final result. 
It was therefore requested that plans 
be made for determining the color of 
the planet and the colors and spectrum 
of the stars already selected as points 
of reference. Within five minutes 
after this matter had been brought up 
in committee, the directors of three 
different observatories all especially 
fitted to work on such problems had 
agregd to see that* the desired thing 
was done. 

Little space remains to tell of the 
things that were announced at the 
single session gt which reports of ww 
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work were made. Mr. Evershed, who, 
after long and useful service in India, 
has retired and set up an admirable 
private observatory at his English 
home, showed some noteworthy spec- 
troheliograms of the Sun taken with 
infra-red light, using the great calcium 
line at wavelength 8542, in a region 
which a few years ago could not be 
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INVERTED AND RE-REVERSED 

The diagonal mirror of a Newtonian re- 
fiecting ieleaeope again changes the rays — 
out in one plane, only — in other words, the 
diagonal puis back to the naked eye aspect 
one of the two dimensions, hut not the other 

photographed at all. These lines are 
closely related to the great H and K 
lines in the violet, but the infra-red 
photographs to everyone’s surprise 
showed much less conspicuous bright 
fiocculi near the spots than those ob- 
tained with the violet lines. 

Dr. B. H. Dawson — born in the 
United States but now working in 
Argentina — reported on a double star 
which he discovered four or five years 
ago. His observations, combined with 
those of Dr. Van der Bos in South 
Africa, shows that this is a binary 
with a period of only three years and 
a half — shorter than any previously 
known. Finally, mention should be 
made of work by Dr. Baade of Ham- 
burg which indicates that certain faint 
nebulae which he has studied are at a 
distance of at least a hundred million 
light years. 

T hese fragmentary glimpses from 
a full program may serve to give 
some idea of what astronomers talk 
about when they get together in force. 
Much more in the way of purely infor- 
mal agreements, and of plans to bring 
the needs of younger workers of limited 
resources to the attention of the great 
foundations for the endowment of re- 
search, may better be suggested than 
told; but there can be no doubt that 
the Leiden meeting was a success. 

Keeping track of several hundred 
'^pocket planets** is a fascinating 
pursuit, and finding new ones is a suit'- 
able pursuit for the amateur astronomer. 
Next month Dr, Russell will explain how 
this interesting work is performed. 
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New Languages 
from Old 

How Secrecy Is Gained by the Inversion 
of Speech Sounds 

By CLYDE R. KEITH 

Research Department, Bell Telephone Laboratories 



THE INVERSION 

Figuri" 1: Thi» shows how the normal 
speech hand is ni verted in the apparatus 


I N translating spoken words from 
one language to another, the inter- 
preter produces new sounds which 
are equivalent to those of the 
original language in meaning but quite 
different in physical make-up. If there 
were a definite physical relation be- 
tween the sounds making up the words 
of one language and the sounds of the 
corresponding words in the other 
language, it should be possible by 
means of suitable apparatus to trans- 
late speech automatically from one 
language to another. 

Since there are no such definite re- 
lations between existing languages, no 
mechanical or electrical device can 
take the place of an interpreter for 
translating from one existing language 
to another. 

H owever, it is possible to trans- 
late automatically sounds of 
existing languages into other sounds 
which are equivalent to a new language. 
Similar apparatus may then be used to 
translate these new sounds back to the 
original language from which they were 
derived. 

The most obvious use for a device 
capable of performing this feat would 
be in a communication system for ren- 
dering ordinary speech unintelligible 
during transmission, and then translat- 
ing it back ‘to its normal form at the 
receiving end. This is, in fact, the ba- 
sis of most secrecy systems, but, alone, 
it is not sufficient for complete secrecy 
since it would only be necessary for 
the eavesdropper to learn the new 
language in order to obtain the message. 

However, it is of interest to consider 
one of the simpler methods of making 


artificial languages since it illustrates 
in a striking manner the process of 
modulation or frequency conversion 
which is so essential to radio and car- 
rier telephone communication. This 
method is called “inverted speech/' 
since for every sound vibration a new 
one is produced whose frequency is 
equal to some arbitrary constant fre- 
quency minus the original frequency. 

Such ^ an effect is daily obtained in 
every radio broadcasting transmitter, 
but in that case the band of transmitted 
frequencies corresponding to speech is 
so far above the audible range that it is 
unintelligible for that reason alone. 
But if the constant or inversion fre- 
quency is decreased to a point below 
the upper edge of the voice band, the 
resulting waves are all audible fre- 
quencies. They are, however, differ- 
ently arranged from those in the orig- 
inal speech, and to the ear they seem 
to have no relation to the original. The 
present apparatus, built by Bell Tele- 
phone Laboratories for demonstration 
purposes, employs an inversion fre- 


quency of 9000 cycles and utilizes only 
the speech frequencies below this. 

As a result of such an inverting 
process, new audible frequencies are 
produced corresponding to each of the 
original speech frequencies, and lo- 
cated just as far below 8000 cycles as 
the original frequencies were above 
zero. Using a normal speech range of 
from 100 to 2900 cycles per second and 
an inversion frequency of 8000 cycles, 
the resulting inverted speech also oc- 
cupies the band from 100 to 2900 
cycles but in the reverse order. 

T he relation between normal and 
inverted speech bands is shown 
in Figure 1 in which the octaves above 
and below middle C are given for ref- 
erence to musical pitch. The effect 
may be compared to that of a lens 
in forming a real image of an object: 
the top is made to appear at the lower 
part of the field and the bottom at 
the upper part. A pure tone having 
the pitch of middle C on the piano 
scale, which has a frequency of 256 
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cycles per second, becomes 8000 minus 
256, or 2744 cycles. Consequently the 
voice of a person talking in a low pitch 
comes out of the inverting apparatus as 
a high pitched squeak, with a low grunt 
now and then due to the overtones in 
the original speech wave. 

O N. listening to inverted speech for 
the first time it is impossible to 
understand a single word, although it 
is apparent that it is some form of 
speech on account of the characteristic 
inflections and marks of emphasis. One 
may, however, learn to interpret it by 
listening to known words as reproduced 
by the inverting apparatus. For in- 
stance ‘^telephone'' sounds very much 
like “playafeen’^ and '*Illinois'*becomes 
‘‘Oyanail.'V 

Then it is possible to learn to speak 
the inverted language by imitating the 
sounds coming from the inverting ap- 
paratus. However, this is not likely 
to be entirely successful since the pro- 
cess of inversion destroys the harmonic 
relation between the original speech 
frequencies. For example, if middle C 
and its second harmonic, upper C, are 
inverted, the resultant frequencies are 
2744 and 2488 cycles, which are not 
harmonics and therefore could not be 
produced simultaneously by the human 
voice. 

Nevertheless, it is possible to imi- 
tate some of the inverted sounds suffi- 
ciently well to produce intelligible 
speech when reinverted. Since the 
intelligibility of reinverted speech 
depends only on the fidelity with which 
the inverted sounds are imitated, 
very good quality may be obtained if 
they are recorded on a phonograph 


for reinverting the recorded speech. 
These have been used frequently in 
demonstrations s^ven in connection 
with lectures by Mr. S. P. Grace on 
“Recent Inventions of Bell Telephone 
Laboratories" before numerous gather- 
ings of telephone engineers. 

In the demonstrations the records 
are played on an ordinary phonograph 
to show how little resemblance the 
sounds bear to normal speech. Then 
some of tfi'e inverted speech sounds 
coming from the phonograph are 
picked up with a telephone transmitter 
and reinverted by the portable set 
shown in Figure 2. As a result the 
reinverted or normal speech comes 
from a loud speaker on the other side 
of the stage. The unintelligible sounds 
coming from the phonograph may still 
be heard, but only faintly, since they 
are largely masked by the greater 
volume of normal speech. To show 
that the reinverted speech actually 
comes from the peculiar sounds given 
off by the phonograph, the telephone 
transmitter is removed, whereupon the 
translated speech dies out. 

I N the actual apparatus, two modu- 
lating steps are used which give the 
same overall result that would be ob- 
tained from a single modulation with a 
carrier frequency of 3000 cycles. T^is 
is necessary because it is difficult and 
sometimes impossible to remove some 
of the distorting current waves which 
are unavoidably produced by ordinary 
modulators when the desired output 
frequencies occur in or near the original 
speech band. But by first modulating 
the voice frequencies with a high-fre- 
quency carrier (20 kilocycles) and then 



THEORY OF THE PROCESS 

Figure 3: The arrcyws represent frequency 
hands produced by the apparatus shown 


the heavy vertical arrows represent 
frequency bands produced by the ap- 
paratus. Following the diagram from 
left to right, the initial band of fre- 
quencies coming from the microphone 
modulates a 20 kilocycle carrier fre- 
quency and produces bands of fre- 
quencies above and below 20 kilo- 
cycles. 

After the upper band is removed by 
a filter, the lower one is modulated by 
a 17 kilocycle carrier. This gives one 
high an-d one low frequency band of 
which only the lower one is retained. 
This completes the inverting process, 
for the resultant band then occupies 
the same frequency range as the original 
voice band, but in the inverse order. 
The steps necessary in reinverting the 



THE INVERTING SET BUILT IN PORTABLE FORM 

Figure 4: The box in the center contains the two filters for seporoting the frequsney bands* 
Eath of the other boxes contains a high^freoueney vacuum-tube oseimlor and a modukdor 


inverted band to normal speech would 
be represented by the same diagram 
with each arrow reversed in direction. 

I N Figure 4 is shown a detailed view 
of the reinverting set, which con- 
sists simply of laboratory apparatus 
built into portable form. The center 
box contains the two filters for separat- 
ing the frequency bands, while each of 
the other two boxes contains a high- 
frequency vacuum-tube oscillator and 
modulator. Particular care is neces- 
sary to keep the first modulator's carrier 
from being transmitted to the second, 
since this would cause a constant tone 
of 8000 cycles, which would be quite 
objectionable. 

Although the apparatus and methods 
described above are not of commercial 
value in themselves, they illustrate 


record and then reproduced from it. 
^ Records of inverted speech were first 
made about two years ago by Mr. J. W, 
Horton to illustrate the use of high-fre- 
duenoy carrier currents in multiplex 
telephone communication. About a year 
later a number of high quality records 
were made with improved inverting 
apparatus, and a portable outfit built 


modulating the lower band of fre- 
quencies so produced by another carrier 
8000 cycles lower (17 kilocycles), the 
distorting components are so widely 
separated that they may easily be re- 
moved by means of devices called 
filters. 

The inverting process may be fol- 
lowed by reference to Figure 8 in which 


some of the important principles used 
in multiplex carrier telephone systexns 
and^n radio broadcasting. One of the 
most remarkable features brought out 
by such a demonstration is that the 
original speech waves can be trans- 
mitted through all the apparatus neces- 
sary for inverting it and then reinvert- 
ing it, and still come out so nearly like 
the original speech. 


liv. 



313 


6CIENTI9IC AMERICAN 





THE DJENANG AND THE GROUP OF KUBU SAVAGES 


The weond man from (he left the chief and te the mcuU ith group are mentioned by the author. To win the confidence of 

telligcnt — or the (east unintelligent — of the tribe. Others of Vio these timid people demands no little deliberation and patience 


The Kubu Forestmen of Sumatra 


j4n Expedition to One of the Most Primitive Peoples 
on Earth, Who Dwell in the Primeval Forests 

By Dr. TASSILO ADAM 
Late Ethnographer to the Dutch-indian Government 



KUBU WOMEN 


As wUk all pfimUive poopU, a woman of 
Sdrty U old in ewrytiUnv M aetml foan 


D uring my sojourn of 20 years 
as a planter in northern Su- 
matra I had frequently heard 
of the remarkable nomadic 
people who were said to live in 
the virgin woods of the southeastern 
part of that large island, and when 1 
came to the mountain districts of the 
south, to the highlands of Palembang 
and Bengkuton, 1 heard still more of the 
people, who *‘ran away like timid deer 
or climbed into the trees like monkeys” 
on seeing a white man. 

Through my exhaustive studies of 
the Battak people in northern Suma- 
tra I had learned much of the customs 
and habits of primitive people, and my 
most ardent desire was therefore to get 
acquainted with those myst^ous 
forest dwellers aj^d to ascertain wMch 
were really tiw of all the doubtful 
tales. 

What was my j<^ when I was com- 
missioned by i^e Duteh-Indian Gov- 
ernment to inake an expedition of ex- 
ploration thlpugh the southeast of 
Sumatra, in order to make photo- 
graphs and prepare descriptions of 
these tribes. 

Though severid essays on this people 
had already been published, none ^ 


the authors had to my knowledge been 
in the enormous vir^n forests of the 
present residency of Djambi, where 
those tribes of the Kubus were sup- 
posed to live who had never or seldom 
met even with Malays, and Europeans 
absolutely never. 

After staying a few weeks in Muara 
Bungo, a small place and the reridence 
of a Government official, situated some 
days travel up the Batang Hari river, 
I at last receive a report from the mes- 
smigers sent out, that some of the 
Kubus had been found in the primeval 
forest ^ a distance of about half a 
day’s nlarch. 

O N the ad^dee of the demang of 
Muara Bungo — ^the hiidmat na- 
tive official — I sent ahead some of his 
people led by the djenang, who is the 
only Malay who knows how to deal 
with ihe Kubus and who to a certain 
degree has their confidence, with pres- 
ents consisting of rice, fruits, cloriies, 
knives and spear-heads, in. order, to 
inspire the timid little people with con- 
fidence, so that they would not run 
sway on seeing me< 

'' The next day at d oVfiodc ih .:t}>e 
morning, 1 started with thp 41^^ 
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ONE OF THE NATIVE HUTS . 


A few upright etieks are eiuek into the ground and a imager *‘roofing** of palm Uavee ie depended 
upon to akcd the rain* Thie ia the whole house of a Kubu* it can he constructed in an ho ir 


about ten bearers and the inevitable 
djenang. After a march of about five 
hours we reached a place in the midst 
of the tall virgin forest, where shrubs 
and undergrowth had shortly before 
been cut away, and where in some huts 
the long^ought Kubus were found 
quietly sitting. 

What a strange sensation to find 
oneself with such people for the first 
time in the middle of the mighty 
primeval forest! Even for me, who as 
a planter was accustomed to the na- 
tives and had often passed the night 
among the Battaks, at that time very 
primitive, it was a grave moment. At 
first perhaps the same thing happened 
to me that happened to these people: 
they saw for the first time a white man, 
and I saw for the first time a pygmy 
people in a state in which I had never 
seen one before. Nobody spoke a word 
. . . utter silence. • . . 

I ORDERED my bearers to lie down 
beyond view of the Kubus, only the 
djenang and the demang remaining with 
me. After having made myself com- 
fortable with the box containing my 
photographic apparatus as a seat, I 
took a hearty draught from my camp- 
bottle and ate leisurely some bananas, 
to make it gradually clear to the people 
in this manner that they had no cause 
to be afraid of me. Of weapons I never 
carried any on my excxirsions, because 
it is my conviction that it is easier to 
gain the confidence of the people if one 
comes to them iHthout a gun or re* 
volver. 

The close, damp air of the tropical 
forest, the sun standing vertically over 
head, the horrible smell of the remains 
of beasts eaten by the Kubus, which 
they« have thrown about, and the 
aibominable aoent exhaled by the Kubus 


themselves — all these put my other- 
wise useful and loyal companion, the 
demang, in a humor which was any- 
thing but congenial. Also these wild 
people were not to his taste, and he 
could not understand why I took an 
interest in them and could endure 
staying here quietly for such a long 
time. 

F or a planter who had been obliged 
for 20 years to deal with Chinese 
coolies, even such a situation was, how- 
ever, still far from unbearable, while 
the little crew who were sitting in front 
of me engaged my attention much too 
closely for me to heed the grievances of 
this official. 

The Kubus continued to squat in 
front of me. Only the children disen- 


gaged themselves after a time from their 
mothers, who may have been too afraid 
at first to approach, and crept from one 
adult to the other. The entire little 
tribe mustered only 14 heads: three 
men, four women and seven children. 
My first impression of them might be 
called strange but not bad. 

I was struck most by the fact that 
all, especially the children, looked well 
nourished, but I was disappointed 
when the djenang said to me, ‘‘This 
is only so today, for they have eaten at 
once all the rice and the fruits which J 
sent to them. Otherwise this is a veiy 
.rsequestefod tribe, difficult to reach. 
Only rarely do they get rice and 
bananas, sometimes through me.” fie 
also explained to me that they did not 
understand at all how to cook any- 
thing, but ate everything in a raw 
state, or at most a little fried over, and 
without any spices, even without salt. 
The scraps of food which I saw lying 
about fully bore witness to his state- 
ment. 

O N looking at these savages more 
closely I came to the conviction 
that I had before me one of the most 
primitive people of the earth — miser- 
able, wholly neglected people, without 
culture. 

I may have sat thus for half an hour 
in conversation with my own compan- 
ions, when I thought the moment had 
arrived to start an exchange of words 
also with the strange tribesmen we had 
come to see. The djenang served as an 
interpreter, partly because I could not 
yet understand the dialect, and partly 
because they had more confidence in 
him. The second man from the left in 
the group photograph was the chief of 
the group and perhaps the only one 
from whom a reply could be expected. 
While I formulated some questions to 
be addressed to him, which, after some 
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THE COMPLETE HOUSEHOLD FURNISHINGS 

Two mats, three bamboo water **bucket8,*' two baekeis, some knives, a Under box, a drinking cup 
(cocoantU) and a bamboo box — this is the whole inventory of the rude Kubn establishment 


reflection, he answered slowly and in 
monosyllables, I took a stroll around, as 
composedly and innocently as possi- 
ble, in order to glimpse more closely 
all those present and to take away all 
fright and shyness. 

S OON I was overcome by a feeling 
of pity, for the skin and hair of all 
of them were in a frightful ^tate, most 
of their bodies were covered with a sort 
of fine scales like those of fish — an 
abominable, very bad-smelling and in- 
fectious disease — their hair was dis- 
heveled and full of unwelcome ten- 
ants. Even the demang, although him- 
self a native and therefore certainly 
not as over-sensitive as a European, 
could not accompany me to the end on 
this inspection. He disappeared for a 
time and then returned as white as 
chalk, thoroughly cursing “this dis- 
gusting visit. “ 

With the exception of the chief, the 
men and women did not impress me 
as being very intelligent. The younger 
man near the center, with the scanty, 
full beard, looked outright idiotic; 
neither could he be induced to answer 
my questions. While I took the 
photographs the position of the hands 
was quite typical of most of them: in- 
voluntarily the finger nails are con- 
tinually scratching the skin, which cer- 
tainly itches in an urgent way. 

The gait of these people is very elas- 
tic, quick, and agile, but their whole 
mode of life makes them terribly lazy. 
Only if driven by hunger will they go in 
search of food which consists chiefly of 
herbs and fruits; especially, however, 
of the meat of “everything that 
moveth.“ Whether it is generally true 
that they d:o not kill or eat snakes and 
crocodiles, I should like to see further 
substantiated, for there are tribes of 


the Battaks who eat dogs and monkeys, 
whilst with others such a thing would 
be considered a disgrace. 

The djenang spoke with the chief, the 
others only harkening to the conversa- 
tion at first. Soon, however, this in- 
terest gave place to their general in- 
difference, and most of them sat down 
again or lazily stretched themselves 
out. 

From what has been said already it 
will be seen that any attention to bodily 
cleanliness is quite beyond them; the 
useful employment of water is abso- 
lutely unlmown to them. “A Kubu 
does not bathe.^' This had already 
been told me before, and here I could 
find the confirmation of this assertion. 

J UST as with the Battaks, we find 
here two quite sharply varying 
types: one of a rather good average 
height, slender, mostly thin, the head 
also long and narrow, the nose well 
shaped, thin, sometimes even hooked, 
the mouth not v^ broad, with thin 
lips. The other and more common type, 
is of a shorter, heavier build, with 
broad shoulders, thick set, short fore- 
heads, coarse features, protruding 
cheekbones, thick noses with wide 
nostrils, large mouths, heavy lips. That 
many of these inhabitants of the forest 
show a nearly Mongolian admixture, 
there is no denying. Further, some 
are conspicuous by their upper body 
being proportionately longer than the 
extremities. 

The growth rf hair on the body is 
very scanty, but abundant on the head. 
It is of a dark b^rown-black color. At 
what time it starts to get gray could 
be fixed only by ^njccture, as with 
these people even approximate states 
ments of age are out of the question. If 
we find short hair with women and 


particularly with men, then it 
cropped' with the ordinary bush-Iddi^l 
or rather it is sawed off with it, whi^ 
explains its irregularity. I could 
find any really curled or deep bJUmk 
hair, as described by others, except that 
in some individual cases it is somewhat 
frizzled, and with women, wavy. With 
the men, whiskers are altogether ab- 
sent. I met only with thin, stubby 
moustaches, and beards around the 
chin. The eyebrows are as a rule very 
thin, the same aa the eyelashes. 

The huts in which these strange crea- 
tures were sitting or lying can scarcdly 
claim the name of dwelling, consisting 
only of freshly cut sticks stuck in the 
ground and bound together with rat- 
tan. On these were only just enough 
palm or tree leaves to keep off the 
heavy rain. At a height of about half 
a meter there were a few crosspieces of 
wood, some of them split, on which they 
lie. This is the whole house of a genu- 
ine Kubu. 

T he Kubus are a wandering people. 

If the place where they have settled 
down does not afford sufficient food, 
they move on and erect their shelters 
on another spot at the shortest notice. 
These abodes do not offer the least 
protection against wild animals. Neither 
does a watchman guard them against 
attack at night. They sleep without a 
torch fire, left completely to their fate. 

The whole of the household goods 
and also the complete hunting outfit are 
shown in the illustration above. More 
possessions than this are not owned by 
a Kubu family. We see here two plaited 
mats, notj plaited by the Kubus but 
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TWO KUBUS 


Obviously these are physically far from the 
**noble savage** ideal of the romantic writers 

acquired through barter from Malays, 
a hanging mat of plaited split bam- 
boo used partly as a sleeping mat 
(partly also to keep food), three long 
bamboos for water-containers, two 
baskets made of bark to be carried on 
the back, one round plaited basket, 
also Malay; also some short Malay 
knives, one big cropping-knife, a long 
throwing lance, a tinder-box with steel, 
stone and tinder, half a cocoa-nut shell 
for drinking, and a small Malay bam- 
boo box* 

H OW I would have liked to take 
away with me all these objects! 
But this was not to be, for it was all 
they had in the world. They had 
need of everything that I would have 
collected. However, I will quite hon- 
estly confess that in spite of all my 
cupidity, another factor was playing 
its part: not only my companions, but 
I also, felt a horror in touching the 
stuff. 

From these tools it is to be deduced 
that the Kubus obtain fire by striking 
steel against stone, a custom which was 
certainly adopted by them from the 
Malays. Fire, however, does not play 
an important part with these nomads, 
for not every animal is roasted; to 
warm oneself by the fire is hardly 
necessary in Sumatra; and smoking is 
not known to a genuine Kubu. 

The Battaks on the island of Suma- 
tra had been cannibals up to 20 years 
Pluvious to my visit In 1002 an old 
priest cult man with whom I was very 
chummy, had told me with saliva 
dtibbltibg down his chin, how excellent 
his grandmother had tasted to him 


when he made a hash of her a short 
while previous. But no trace of such 
a habit is to be found with the Kubus, 
aiid it may be assumed with certainty 
that it had never been the case with 
them. 

Whoever knows the most of life of 
these two peoples will not be surprised 
at this. The Kubus are the best na- 
tured people imaginable on earth. 
They know neither falsehood nor theft, 
they do not‘ go in for robberies and 
live only in small groups, up to 40 
heads at the utmost, and without di- 
rect contact with their other tribesmen. 

Depending on statements of the 
chiefs and djenangs of the various 
groups which I have visited I estimate 
all the Kubus living in the primeval 
forests of Djambi (a territory nearly as 
large as Switzerland) at about 2500 
souls. 

T he dress with these primitive 
people consists only of the tjawat, 
bark beaten to a broad, soft material, 
which is drawn in lengths between the 
legs and wound around the loins. 

As to their intellectual state in gen- 
eral, I can only say that my first im- 
pression from a visit to three different 
groups pointed decidedly in all three 
instances to the fact that here we had 
to do with people of an extremely low 
type, but after a lengthy conversation 
I always came to the conclusion that 
they are by no means unintelligent. 
Proof for this supposition is fully fur- 
nished by the Kubus who have been 
transplanted to Dutch settlements and 
who rapidly accommodate themselves 
to the mode of life forced upon them. 

We have to do here with the best 
natured of creatures. According to 
our standards they are possessed of an 
absolutely inconceivable calmness and 
patience. The word time is totally 


unknown to them. To questions con- 
cerning their age they are unable to 
give an answer, not even, as other 
primitive people say, ‘"so and so many 
rice-crops," or as once an old Battak 
woman assured me, she was "seven 
smallpox-epidemics old." 

From the two weapons which I found 
with them it is already clear that the 
Kubus are no warriors. Besides the 
simple throwing lance, about ten feet 
long, and the plain Malay cropping 
knife, which serves only for defence 
and for striking down wild animals, 
the Kubu has no weapon of defence or 
of offence. Bow and arrow are un- 
known on the whole island of Sumatra, 
and the blowpipe found with Battaks 
and the Sakeis in Malacca, who are so 
nearly related to the Kubus, has been 
looked for by me here in vain. Also 
the poisoning of the lances with ipoh 
or other vegetal or animal poison seems 
to be quite unknown to them. 

F rom this it will be seen that the 
Kubu is an extremely peace-loving 
being. He is very reticent towards the 
intruder, which however does not mean 
to say that he is a coward. If the latter 
were the case, then he would not rest 
at night on his open sleeping-place 
without a guard and without a torch. 
The tale which frequently crops up, 
that these people "clamber into trees 
like monkeys" on the approach of 
strange people, I decidedly doubt. In 
such a case would they not also have 
dwellings in the trees, or at least a sort 
of observation-post? 

About the customs and usages at 
pregnancy, birth, marriage and death 
very little is to be said. Before and 
after the birth the husband provides 
the food for the wife. The birth hap- 
pens without any ceremony, the hus- 
band assists his wife, and when the 



A KUBU INTERIOR AND EXTERIOR 

This may he taken as a Kubu version of hpme, sweet Home. The nadheked bos: at the right belonged 
to the author* TW thromng lancsst ariven point down into ise earth, show in the foreground 
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A FAMILY GATHERING 

The mother and father are inside the house sitting on a divan» The children are engaged in a 
bit of interpretive dancing on the lawn infrorU of ike residence, A U primitive peoples love to dance 


new child of the primitive forest is 
born, he is not bathed or washed, but 
only cleaned with leaves or with fine 
ground bark. After some hours, cer- 
tainly the following day, the mother 
gets up again and looks for her food as 
usual. 

About names and naming I learned 
almost nothing, which, however, need 
not be wondered at for the same limited 
group of people live their whole life 
together and do not at all come into 
contact with the world outside. Even 
among themselves they are very short 
of words. Perhaps because the names 
are difficult to remember, the djettr 
angs give Malay titles to the men. 
Thus I heard them talk about Lurah, 
Temunggung, Rio, and Adipati, at 
which they had to laugh themselves. 

T he sort of relations that exist 
between parents and children, 
especially between the mother and her 
offspring, I was unable to find out. The 
whole group appeared to me as a single 
big family. Boys as well as girls go 
out into the forest themselves later and 
search for food. 

When the time of maturity arrives, 
then there are no “long engagements,** 
nor do they observe complicated mar- 
riage ceremonials. The young couple 
simply goes to its parents, declares to 
them that they now want to share to- 
gether life's joys and sorrows, where- 
upon the girl is asked by her father 
whether this is really her wish. The 
affirmative *Hjah** (yes) then conclude 
the whole formality. Monogamy is 
the general rule, but the man has the 
right to marry a second or several 
wives. There is therefore only mar- 
riage attachment out of love and affec- 
tion. Theee primitive people merely 


follow their natural instinct, and on 
the latter becoming extinct they sepa- 
rate again in most cases, and without 
formality. *rhe children go with the 
mother or with the father, to which- 
ever one they are the more attached. 
Not even this, however, is of much 
consequence, for the people do not go 
away, but all remain together. 

I T is difficult from our European point 
of view to realize such extraordi- 
narily strange conditions. Even for 
me much was strange, although I had 
lived fully 20 years among the Battaks. 
Everything, however, is so natural and 
simple, while the “man of culture** 
cannot imagine anything without cer- 


tain laws, stipulations and forma!i^|ies. 
When, then, we put questions to such 
primitive peoples, they are altogether 
unable to understand the purp^ of 
them, for such questions have no fidg- 
nificance in their existence. 

Life in the primeval forest has un- 
speakable hardships. The battle against 
everything that moves is bitterer than 
the outsider is able to imagine. A short 
stay with the Kubus, even on a rain- 
less day, taught us enough of the plague 
of innumerable mosquitoes which are 
continually harassing these poor people; 
and many of them fall prey to hungry 
tigers or to the bite of snakes. A closer 
examination of their bodies is sufficient 
to show to what dangers these poor 
people are continuously exposed: apart 
from the skin disease already men- 
tioned, many wounds, ulcers and scars 
show what they have to fear and to 
suffer through all their life. I was un- 
able to get statements about malaria 
and dysentery, although I heard a diQd 
whine pitifully in a high fever. 

W HEI^HER cholera had occurred 
with them I could not make out, 
but they seem to be scourged periodi- 
cally by smallpox epidemics which rage 
terribly amongst them. 

The chief of the tribe is asked, if 
somebody falls ill, to prepare curative 
herbs and roots. If no remedies are of 
avail, if help seems to be out of reach* 
the wretch is simply left to his fate. 
Without further care the whole tribe 
abandons him from fear of death. The 
Kubus know nothing about burying or 
burning the bodies of their dead, and 
places where somebody has died are 
shunned for a long time. 

From all that has been said we may 
conclude with a sufficient amount of 
certainty, how low a stage of develop- 
ment these people have come to. 
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Fanning the “Beefsteak” Oyster 


T he photographs on this page illustrate features of 
the “farms” in Puget Sound, Washington, where an 
oyster, so large that it is called the “beefsteak” oyster, is 
being cultivated. These bivalves mature in three years 
as bompttred to the four years necessary for growth of 
Atlantic oysters. seeds, smaller than a pin-head, 

are all import from Japan where they are gathered after 
they attach themselves to clean shells stnmg on wires that 
are lowered into the water. Last Srear over 12,000,000 
of iiheae leads were imported by the growers. In growing 


them, large areas of very shallow water are used. Since 
the tide would leave this land bare 18 times a month, 
dikes are built to retain enough water to protect the 
oysters from frost and predatory birds. Figure 1 shows 
the home of the “beefsteak” oyster. A bed in prepara- 
• tion is shown in Figure S where gravel is being spread from 
a barge. In Figure S a dike is being built, while Figure 4 
shows the method of seeding and harvesting with small 
scows. T^e crop of oysters is removed to a central open- 
ing house, Figure 5, where they are opened for shipment. 
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Determining Fatherhood 

O NE of the most important medico- 
legal questions constantly dis- 
turbing the courts is the determination 
of parenthood in cases of importance, 
particularly where large amounts of 
property may be involved. The evi- 
dence assembled in various places 
in recent years concerns the use of 
the phenomenon of iso-agglutination; 
namely, the manner in which the fluid 
matter of the blood of one person re- 
acts to the corpuscles of that of another. 
These investigations indicate that it is 
possible to say in some instances that 
a certain man could not have been the 
father of a certain child, although it is 
not possible to say definitely that a 
certain man is the father of a certain 
child. 

One of the highest courts in Prussia 
has even refused to accept the blood 
test as supporting the first conclusion. 
The court based its decision on the fact 
that in 1926, 2000 children were ex- 
amined and that there was one child 
in the 2000 about whom it could not be 
said positively that a certain man was 
not the father. The Medico-Legal So- 
ciety of Berlin took action condemning 
this decision of the court. Many lower 
courts both in Germany and Austria 
have recognized the blood test as being 
of value in determining fatherhood. 
The Society did not believe that doubt- 
fulness in one instance should serve to 
cast discredit on such evidence as 
might be definitely developed in other 
instances, pointing out that all evi- 
dence may be susceptible to error to 
this extent. 

It seems likely that most of the 
courts of the world will be willing to 
accept the evidence afforded by the 
blood test when the reactions are 
definite, of course, taking this material 
in relationship to all of the other ma- 
terial that may be available. 

Finger Prints by Wireless 

T he finger print, foot print and 
even the nose print represents 
means of personal identification which 
are not susceptible of modification and 
which are perhaps the only means of 
personal identification that are cer- 
tain. It is important to know there- 
fore that the police of London have 
recently used a new system by which 
finger prints can be sent by means 
of wireless to all parts of the world. 
A person detained by them and be- 


lieved to be wanted by Chicago police 
was identified through finger prints 
transmitted in this manner. 

In a previous case, finger prints sent 
to New York enabled the detection of 
a counterfeiter who had escaped while 
on parole. In the new system of trans- 
mission the various whorls, circles and 
loops are described by index letters and 
figures, and can be reconstructed at the 
place of receipt in a few minutes. 

The Centenary of Blood Pressure 

O NE hundred years ago there first 
appeared the device invented by 
Leonard-Marie Poiseuille of Paris for 
measuring accurately the human blood 
pressure. This device is the mercury 
manometer familiar to every one who 
has had a life insurance examination. 
The device used today differs but little 
from that originally developed by the 
French investigator. It has been im- 
proved, of course, by modern manu- 
facturing methods. Substitutes in the 
form of spring devices are used, but for 
extremely accurate measurements, the 
mercury column still is considered 
superior by many physicians. 

Today the blood pressure determina- 
tion is perhaps the most significant of 
all of the investigations made pre- 
liminary to ascertaining whether or not 


an applicant Is a fit subject for in- 
surance at the ordinary rates. The 
human blood pressure should be ap- 
proximately 120 at 20 years of age, and 
it is customary to add 2 millimeters for 
every five yeala up to the age of 60 
years, so that the average at 60 is 185. 
During 1924, one in five of the persons 
who died in the United States died as a 
result of one of the complications of 
high blood pressure, heart failure, 
hemorrhage into the brain, or dis- 


turbance of the kidneys. Of persons 
dying after 46 years of age, approxi- 
mately one in three dies of one of the 
terminal complications of high blood 
pressure. 

The exact cause of many of the cases 
of high blood pressure is not known.^ 
The pressure may be influenced by dis- 
turbances of the glands, by diseases of 
the heart, or of the kidneys, and by 
changes in the blood vessel walls. In- 
vestigators have set an approximate 
limit of 150 millimeters of pressure for 
a man 40 years of age as a sign of high 
blood pressure. In the vast majority 
of cases the condition comes on insid- 
iously, being most frequently discov- 
ered during a routine examination, 
such as for insurance. 

Men are more likely to be troubled 
with the condition than are women. 
Much has been said of the relationship 
of heredity to the disease, and the 
available evidence indicates strongly 
that high blood pressure is hereditary 
and familial. 

Window for Transmittii^ 
Ultra-Violet Rays 

S INCE it has become well established 
that ultra-violet rays have a bene- 
ficial influence in the prevention of 
rickets and probably on health gen- 


erally, special types of window glass 
have been creat^ to permit the 
mission of these rays fix>m the sun, . 

Dr. A. B. Pfund has described a 
method of preparing a window for use 
particularly for a sleeping porch or bed- 
room, reasonable in price and generally 
useful. A light wooden frame is pre^ 
pared and covered with coarse chickietl 
wire. The subriaiioecallbd Cellophane^ 
which permits the transmiarioii of the 
ultra-violet met Id ovriS’ iSie 



WindowB sueh M this one can be made and used in the home, Jt eotMtek merelv of a light 
wooden, hinged frame and a layer of Cellophane eandwiched in between Utyern of enielten mte 
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chicken wire and one layer of chicken 
wire placed over it. Screws serve to 
hold the ‘^sandwich" together. Such a 
window permits full transmission of 
the ultra-violet rays and loses but 
Uttle in its transmission powers after 
having been exposed to sunlight for a 
year. The materials are cheap and the 
entire window can be prepared at a cost 
wdl under a dollar. 

Bye Injuries by Air Guns 

I NJURIES to the eyes by the in- 
discriminate use of air guns and 
sling shots are so frequent as to have 
made necessary a special report by 
Doctors F. H. Rodin and Albert B. 
McKee. In three casses described by 
them^ BB shots and a staple thrown 
by a sling shot passed into the eyes, 
resulting in serious inflammations and 
requiring surgical removal. In many 
instances, if the foreign body is not 
infected, it may lie in the eye for weeks 
and become incapsulated so that no 
action is taken until sight is suddenly 
lost due to the formation of a scar or to 
Interference by the foreign body with 
vision. In one case, the BB shot was 
spontaneously forced out of the eye 
16 days after it entered; in another case 
it lay in the eye for two months before 
it was necessary to take any action. 
Modem methods, involving the use 
of the X ray, permit exact localization 
of the foreign body and make its re- 
moval much simpler. 

A Splint for a Broken Thumb 

F ractures and dislocations of 
the thumb are not infrequent, 
particularly as they occur in associa- 
tion with sporting events, such as base- 



STRUCTURB OF SPLINT 



ball and boxing. It is frequently 
necessary to hold the thumb in a cor- 
rert posi^on for long periods of time in 
order to secufe proper healing. Plaster 
of Paris is useful for the purpose but 
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requires time to put on and is bulky 
and uncomfortable for the patient. Dr. 
Charles W. Lester has invented a com- 
bination of tongue depressors and ad- 
hesive plaster which makes an exceed- 
ingly useful splint, easily removable, 
comfortable to wear and satisfactory 
for the purpose. 

This splint is made by pasting on the 
adhesive plaster four strips of tongue 
depressors, varying in length so as to 
control the ifhort and long sides of the 
thumb. Plaster is cut so that it fits 
easily without wrinkling when the de- 
vice is fitted over the thumb. It is held 
in place by three narrow strips of ad- 
hesive. 

The Dirty Shirt 

T he sanitarians have found that re- 
peated washing with soap and 
water and drying in the sun constitute 
perhaps the best method that we have 
for eliminating infection on a large 
scale. 

Recently, Gladys P. Winegar of the 
University of Nebraska, determined to 
find out how many bacteria accumu- 
lated on underwear worn for a long 
period without washing. After the 
underwear was worn one day, the 
average count of bacteria per square 
inch was 400,000. If the shirt was 
worn six days consecutively without 
washing, the number increased to 
nearly 10,000,000 bacteria per square 
inch. When the shirt was laundered 
and then dried, the number of bacteria 
was reduced to 1,000 per square inch 
or less. The washing alone was effec- 
tive, but much better results were ac- 
complished by drying thoroughly and 
particularly by drying in the sun. 

The germs found were those usually 
found on the skin, particularly the pus- 
forming organisms*that are associated 
with pimples and similar skin infections. 
More and more underwear is being 
eliminated from the modern feminine 
costume and the one-piece dress is 
worn with but a minimum of clothing 
beneath. This top dress is not washed 
or cleaned daily; in fact, not even 
weekly or monthly. Yet for the most 
part it is the garment which comes into 
constant contact with the skin of the 
shoulders and the upper portion of the 
chest. The increasing amount of 
minor infections of the skin of these 
regions may be associated with this 
constant contact of heavily germ laden 
wearing apparel with the skin in the 
regions qoncemed. 

More Reducing Creams 

T he erase for slender beauty is ap- 
parently still sufficient to en- 
courage promoters in continuing to 
i^e inefficient combinations of or- 
dinary substances with exaggerated 
claims as to their ability to remove 
superfluous fledi. One of the con- 
coctions most recently pronaoted under 
the name of ''Nature’s Way Reducing 
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Cream” consisted simply of a mineral 
oil, wax, Epsom salts, baking soda and 
alum. The woman with abnormal 
breasts, large hips, or heavy thighs was 
urged to reduce these portions of her 
anatomy by rubbing on the mixture. 
The promoters were enabled to get it 
on sale even in large department 
stores and many women paid as much 



SPLINT IN PLACE 


The wooden strips shown below are held 
in place on the thumb by adhesive plaster 

as 15 dollars for a few ounces of this 
concoction. It is obviously preposter- 
ous that the rubbing in of such a mix- 
ture would reduce any portion of the' 
body. 

There is one sure way to take off fat 
safely, and that is to reduce the diet 
and to take enough exercise to use up 
the calories that are taken in. 

Vitamins in Clams and Oysters 

P HYSICIANS and dieticians are 
constantly searching for foods con- 
taining vitamins, since these substances 
are so important for life and since the 
average human being likes a varied 
dietary. It is now shown that oysters 
and clams contain not only protein 
and sugar, but are comparatively rich 
in their vitamin content. They vary, 
however, in this regard. The oysters 
are rich in vitamin B, but neither the 
hard nor soft clams contain it in ap- 
preciable quantities. Vitamin A is 
also found in oysters in larger concen- 
tration than in clams. The clams, on 
the other hand, contain more vitamin 
D than do the oysters, but the oysters 
contain more vitamin C. Both the 
oyster and the clam are valuable as 
parts of a well balanced diet and 
furnish plenty of justification for add- 
ing shellfish, even were it not for the 
fact that most people like them. 

The fact that oil of the cod’s liver is 
the richest of all food substances in 
vitamin D would seem to be a sufficient 
suggestion that similar properties can 
be expected in other marine animals. 
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FULL SPEED AHEAD IN FORMATION 

Deatroyer» maneuvering at full speed. The make of the leading destroyer speed, yet are sea~worthy enough to remain with the fleet at sea. Back 
may be seen in the right foreground. These ships are capable of high of these carries a number of torpedoes and has appreciable gun-power 


Naval Adequacy— II 

Ships in a Wide Variety of Types and Classes Are Needed 
By a Navy to Perform Numerous Duties 
During War or Peace-time 


T he second element of sea 
power to be considered at 
length is the subject of ships. 
The discussion of naval bases 
naturally came first because the types 
of vessels, the classes of each type, and 
the relative numbers of each necessary 
to form an effective navy, depend so 
largely, as we have seen, upon naval 
bases. 

“Fleet** is an inclusive term because 
it includes ships of many different gen- 
eral characteristics, known under the 
classification of “types,** which are 
necessary to meet the various needs 
for sea or air-bome craft. But, within 
the limits of types, there are also some 
differences in size, speed, and gun- 
power which are commonly referred to 
by the term “classes.** Naval archi- 
tecture being, like most other things, 
in process of gradual evolution, pro- 
gressive improvements are naturally 
embodied in succeeding classes, so that 
the better examples of each type are 
nominally found in the later classes. 

While natural evolution, as noted, 
brings about successive improvements 
in the class or type of naval craft, in- 
vention and discovery also introduce 
new types as new weapons or new 


By CAPTAIN N. H. GOSS, U.S.N. 

means of defense are developed. As an 
example of this, a new type, adapted for 
steam propulsion, succeeded the sailing 
vessels of the sailing era; the monitor 
type, mounting its guns in revolving 
turrets so that they were useful in all 
directions instead of simply as one 
broadside, was evolved during the 
Civil War. Later the small, high-speed 
type was developed to carry the newly- 
invented, self-propelled torpedo; a 
somewhat larger, faster type, called the 
torpedo-boat destroyer, was developed 
to combat this; and so on. 

O THER fb^amples of development 
were the introduction of the sub- 
marine type; the utilization of air- 
craft for naval purposes, including ships 
to carry aircraft; and, in our navy par- 
ticularly, repair ships and tenders that 
have been developed to make our ves- 
sels more self^pporting while away 
from the navy yards and to offset, 
in some degrM, our lack of well located 
naval oases. 

Thus a modspi fleet consists of a 
multiplicity pf types, such as capital 
ships — comprising battle-ships and 
baiMe eruisefs — cruisers, destrc^ers^ 
submarines, «fr|dane carrieni, tendm, 


repair ships, hospital ships, mine 
planters, and various auxiliary types 
such as passenger liners for use as 
transports, oil tankers, cargo ships, 
tugs, and mine sweepers. A fleet is not 
effective or effleiwt in a modern sense 
unless it comprises all these types, be- 
cause each has its special purjmse which 
no other type of vessel can fulfill. 

The backbone of a fleet is the capital 
ship, not only because it has the great- 
est fighting power of any type of vessel, 
but also because it alone has effective 
defensive or resisting strength. It 
carries guns of the largest size in its 
batter^« This type also is the only one 
large enough to permit the great 
amount of sub-divi^on into compart- 
ments necessary for under-water pro- 
tection; to carry side and deck armor 
of sufficient thickness to withstand the 
penetrating effect of modem shell and 
the explosive effect of the modem 
bomb; and, in addition, to have space 
to carry the machinery necessary to 
propel the diip at sufficiently high 
speeds. 

The modem capital ship has all tiicse 
qualities. It cimes turr^ g^s of 
heavieit caliber oiqMhle 
Jectatos that can penetrate 
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. ranges in exoew <rf 20,000 yards— far 
b^ond the hdriaon and out>«f Mght of 
a man on deck. It carries in its mags- 
irinea enough ammunition for these tur- 
rets to keep up an engagement lasting 
for hours at s time. Its underwater, 
side, and deck protection enable it to 
lie in the line of battle’ throughout an 
engagement and resist all forms of at- 
tack. 'This latter point is extremely im- 
portant— and particularly so for us 
whose ships must operate for long 
periods and at long distances away 
from bases. The capital ship is the 
only type large enough to be given 
sufficient protection to withstand the 
attacks of modem guns, air bombs, 
mines, and torpedoes, and yet remain 
in the line of battle and continue to fire 
its own guns. 

No other type has the size to afford 
this protection or to undergo the com- 
promise of space necessary in any man- 
of-war, since no ship can disregard any 
of these factors and still be efficient. 
If too much space is given to protection, 
the result will be low speed ; if too much 
attention is given to gun-power, the 
ship will lack protection; and il too 
much consideration is given to speed, 
it will certainly lack protection as well 
as gun-power, unless of super-size. 


ALL naval vessels must necessarily 
IM. represent some compromise, but 
the capital ship is the only one that is 
large enough to allot sufficient ton- 
nage to each of these necessary factors. 
As mines, torpedoes, and aircraft be- 
came more effective, capital ships had 
to be made larger to accommodate the 
necessary defensive features. An ex- 
ample ^ too much compromise in 
favor of one of the desired qualities was 
shown in the disaster to the British 
battle cruisers at Jutland, where pro- 
tection had been sacrificed to gain 
speed with the result that their m^a- 
zines lacked the necessary protection. 
A battle-ship of a late type which was 
better protwted, successfully resisted 


a concentrated fire of the heaviest 
guns. This was the Warspite of the 
“Queen Elizabeth” class. 

Battle-ships on each side successfully 
withstood torpedo hits at Jutland with- 
out slowing down or leaving the battle 
line. Newer capital ^ps,however,have 
much more ei^ent under-wa^ pro- 
tedton while the <fider ones have had 
torpedo bulges fitted to tnereSse their 
under-water retdsting power. Purthw- 
more, all capital ships now have effec- 
tive deck protection against bombs. 

Capital Ships are divided into two 
types: battle-ships and battlS cruisers, 
'l^ile each la of the largest size, the 
iotvutt type b fitted with maidmum 
prbtsotion and a greater number of 
guns. Consequently it is some- 
^ntithe i#wer. In order to dtibody 
nfelliiiet.undei^^ter proieOtibn and the 
tQ)ee4; ^e bottle cruiser type, 


the two, has somewhat leas gun-power 
and sligfatly leas armor protection. In 
the World War, the German battle 
cruisers fared better than the British, 
because they bad better protection for 
their magazines and a more complex 
watertight subdivision. The subdivi- 
sion was so good, in fact, that one 
German battle cruiser reached port 
after the Jutland battle with more 
than 7000 tons of water aboard. 

AIRCRAFT carriers are one of the 
jl\ modem types of vessel. The fact 
that all kinds of aircraft have a 
limited operating radius and are de- 
pendent upon frequent return to some 
base, necessitated the development of a 
type of ship that >vould house aircraft 
crews and furnish fuel and supplies. 
They also carry land planes as well, 
since seaplanes are slower than the land 
type, harder to maneuver and, even 
though catapulted, cannot always land 
safely or conveniently upon water. 

The modem plane carrier is equipped 
with what amounts to a fair sized 
landing fiel<t All carriers are in- 
herently vulnerable above water inas- 
much as shell fire or even light air 
bombs would damage their landing 
deck; but it is desirable, and at the 
same time possible, for them to have 
adequate under-water protection 
against mines, torpedoes, and the min- 
ing effect of bombs dropped alongside. 
These plane carriers should have as 
high speed as is practicable since they 
must accompany the fleet at sea. It 
is desirable, to facilitate attack, de- 
fense, or raiding Operations, that they 
have very high spe^. 

Modem plane carriers carry large 
numbers of planes — easily more than 
60 and some as many as 76 — ^and are 


self-contained and quite complete 
floating airports. Not only is the land- 
ing deck a flying field, but each carrier 
contains repair and overhaul shops, 
quarters for personnel, fuel and bombs 
for the planes, and all the necessary 
hoisting apparatus for seaplanes as well 
as land machines. If the carrier be 
large, such as are those of Japan and 
our new ones, it is feasible for them to 
have high sea speed and very complete 
under-water protection. 

The present cruiser type is the 
modem development of the frigate 
of Nelson's day. Those who have 
read naval history will remember Nel- 
son's constant cry for more frigates to 
enable him to search for the enemy 
fleet and keep up his communications. 
While radio has eliminated the des- 
patch-bearing requirement of the 
former day, cruisers are still just as in- 
dispensable for communication duties, 
since they carry the longest range 
radio and are otherwise adapted to the 
performance of modem observation 
duties. In a fleet, each type naturally 
has its own particular duties, but those 
falling to Cruisers are varied as well. 

W HEN the fleet is cruising, cruisers 
are necessary to form the main 
units of the screen — either an offensive 
screen operating at long distances, or 
the protective screen operating at 
moderate distances. Since protection 
is necessary in more than one direc- 
tion, considerable numbers of cruisers 
are required for this purpose. 

Cruisers are necessary also for fleet 
communication duties, it being neces- 
sary for them to serve as both radio and 
visual-linking vessels to enable the 
commander-in-chief to maintain con- 
tact with the various units comprising 



AU typm, ^ $hip» of war ere ‘tepromUd t*ii ihie VwHed Skdoo Navy group ol andtor. 
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the fleet. When the fleet is deployed 
in battle formation, cruisers have again 
a special r6le to play: that of supporting 
the attacks of our own destroyers, 
while at the same time protecting the 
battle line from the attacks of enemy 
destroyers. Here, again, numerous 
cruisers are needed because, if the 
development of the action involves 
large changes or reversals of course, 
there is not time for the light forces 
ahead to change their position and gain 
their new stations; therefore there must 
be a force also operating along the 
normal rear of the formation. 

An example of modern cruiser 
efficiency was the work, at Jutland, of 
the Second Light Cruiser Squadron un- 
der Beatty, in developing the 
first contact and, later, in dis- 
covering and reporting the 
presence of the German High 
Seas Fleet. An example of the 
lack of effective modern 
cruisers was the failure of the 
Grand Fleet under Jellico to 
make timely contact with 
Beatty after Jellico’s thin 
screen of old cruisers had been 
thrown away from his front 
by his successive changes of 
course to the right. 

C RUISERS are the normal 
counter against destroyer 
attacks, for, if enemy destroy- 
ers are permitted to arrive 
within torpedo range of the 
battle fleet, the destroyers* tor- 
pedoes will cause the heavy 
ships to maneuver at least and 
this, in turn, breaks up their 
fire, the resultant advantage 
going to the enemy side. On 
the other hand, if cruisers in 
sufficient strength are present, 
enemy destroyers are attacked 
by these while they are still 
beyond torpedo range. Such 
modem cruisers have not only 
speed approaching that of a 
destroyer, but also have sea- 
keeping qualities that, in nor- 
mal seas, enable them to maintain 
their speed when destroyers are obliged 
to slow down. 

Light cruisers have other duties as 
well. While large enough to keep the 
seas in all weather, they have consider- 
able gun-power and long cruising ra- 
dius; hence they are well adapted to 
convoy duty. Since a nation that is 
deficient in naval bases must employ 
many of these convoys, fuel ships, and 
supply ships over long distances, con- 
siderable numbers of these cruisers are 
necessary to safeguard them from 
enemy attacks enroute. 

By their high speed, long operating 
radius, and good sea-keeping qualities, 
cruisers are also well adapted to re- 
oonnoitering and raiding duties, and 
are especially necessary if battle 
eniisers are not available for this work. 


To attain the high speed necessary, 
cruisers have to be fairly large and, 
since so much space must be devoted to 
machinery, they are correspondingly 
lacking in protection and are very 
vulnerable, although large and con- 
spicuous targets. Here, again, the 
numbers of this type are predetermined 
somewhat by the number and kind of 
naval bases owned; and the nation 
lacking these needs cruisers in num- 
bers to offset inevitable damages and 
losses. 

The first torpedoes were carried on 
a spar attached to a picket launch; as 
such they were successfully employed 
in the Civil War, a notable example 
being the sinking of the Confederate 



tremely vulnerable. Since they are so. 
vulnerable that an attack en ma$$e is 
necessary, they have to be very numer- 
ous in order to be effective. They are a 
potent weapon, however, because the 
great numbers of torpedoes that may 
be loosed in a concentrated destroyer 
attack is a constant threat. The Ger- 
man destroyers, for example, caus^ 
Jellico to turn away frequently at Jut- 
land and enabled the German fleet to 
escape from his overwhelming gun-fire. 

The late war developed another 
highly important use for the destroyer 
as an anti-submarine weapon. Being 
large enough to keep the sea, particu- 
larly with slowly moving convoys, and 
large enough to carry a considerable 
number of depth charges, (our 
destroyers in the European 
war zone during the latter part 
of the war, carried as high as 
50), the destroyer has proved 
to be the most effective weapon 
against the submarine yet de- 
vised. It is also useful in res- 
cuing crews of disabled vessels 
or troops from transports, more 
than 800 survivors having been 
rescued at numerous times by 
single destroyers. ^ 
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PASSING IN REVIEW 

Air view of the fieel eteamina ota of Hampton Roadv, Vtri 
paeving in remem before the PreeiHent of the United 


ram Albemarle by Fluaser. As the 
automobile torpedo developed, small 
vessels of high speed for the day, 
called torpedo boats, were developed. 
This was the type in use during the 
Spanish-Ameriean War. Their small 
size, however, msde them unsuitable 
for use at sea. The modem torpedo 
vessel is a development of the larger 
torpedo boat destroyers which* were 
originally designed to combat these 
small torpedo vessels. 

Modwn desiirpyers are vessels hav- 
ing the highedi speed, yet which are 
large enoxigh to remain with the fleiet 
at sea, and to to fairly seaworthy. They 
carry a consitoirhble number of tor- 
pedoes — often ' aa, many as 12-^nd 
have appreciable gun-power. As they 
have even more machinery, compara- 
tively, than cruisers, they are ex- 
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N modem war, destroyers 
are necessary to serve as an 
anti>eubmarine screen with the 
heavy ships of the battle fleet, 
to attack and drive enemy 
submarines below the surface. 
Since destroyers are very un- 
comfortable at sea, carry only 
a limited food supply, and 
have only limited high-speed 
radius, they are absolutely de- 
pendent on harbors that are at 
least sheltered and in which 
they may re-fuel, take on food 
supplies, and where their crews 
may have recreation. 

War experience revealed the 
necessity of a somewhat larger 
vessel to work with destroyers, 
since a destroyer alone is not 
large enough to carry the 
necessary staff or signaling and ra- 
dio equipment, or steady enough to 
facilitate necessary observations for 
torpedo control. The “destroyer 
leader” type was developed to meet 
this need. This is a high-speed vesMl 
around 2000 tons, carrying the same 
torpedo equipment as the ordinary 
destroyer and having somewhat greater 
gun-power. 

Submarines are also, of course, a 
comparatively modem type. In fact, 
there are now really two types of this 
vessel. One of these, around a toon- 
sand tons or smaller, has limited surf See 
speed but is suitable fw defensive pim- 
poses off the ooast or for operai^ 
from a toiM ip, im idaod popseerion. 
Submarinies of this type have compara- 
tively small crews, carry suhstautial 
torpedo equtonieQt, and, fw toeir dto> 


• CltNtmC AMERICAN 


liaim ttoelteRt mfiiiMirirtaf ability* 
Tha other type eft eabxn^ne is a 
larger and more seaworthy vessel, hav- 
ing considerably higher surface speed 
and more gun-power, which is called 
the *^fleet’* submarine. This type is 
designed to accompany the fleet at sea 
and operate with it. Hence it is more 
self-sustaining than the smaller type. 
But, since all submarines have very low 
submerged speed; since the above- 
water hull of even a fleet submarine is 
not well adapted for cruising in any- 
thing like heavy seas; and further, 
since the larger type is desired to oper- 
ate at considerable distances ahead of 
the fleet — hence is thrown out of posi- 
tion by material changes of course — 
even these vessels have to be in con- 
siderable numbers to be of great value 
in a practical sense. 

W HILE submarines received a 
great deal of public attention 
during the World War, their use, and 
hence the attention they received, was 
so focused on attacks on merchant ves- 
sels that their potential value as a part 
of the combatant fleet was not greatly 
considered. Submarines actually pos- 
sess one extremely important military 
characteristic that belongs to no other 
type of craft, for, practically speaking, 
they cannot be driven in or driven 
away; hence they are extremely valu- 
able on reconnaissance or observation 
duty. Actually, while the public did 
not hear much about it, both the Allies 
and the Germans used them for this 
during the World War. They would be 
much more valuable, even, for uses of 
this nature away from restricted areas 
such as obtain off the German and 
British coasts. 

It would be hard, in fact, to exagger- 
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A MODERN TENDER 

of 19 vesseUt is boMd on a tender which carries supplies and makes 
enables destroyers to cruise with the fleet and remain away from home ports 


ate the military value of the modern 
submarine. It can now operate at long 
distances from home and can remain 
at sea; it, alone, of all craft, is invisible; 
it is independent of gravity; and it 
possesses all the advantages in the 
game of hide and seek, for it can observe 
its enemies long before they have any 
chance to observe it, can quietly drop 
below the surface until the danger is 
past, and can then come up and go 
about its business. 

Since, however, |dl submarines have 
low submerged spied and low surface 
speed in heavy weather— even the 
larger type — and, as all submarines are 
vulnerable, they are effective only in 
numbers. Due to the low relative 
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speed of submarines and to the fact that 
even the large ones are very uncom- 
fortable, a country having abundant 
bases and harbors has an inherent ad- 
vantage which a larger number of 
enemy submarines would find difficult 
to overcome. 

Mine-laying vessels are very essen- 
tial in modern warfare, since mines 
play an important r6le in the actual 
damage they inflict, in the hampering 
effect they have on fleets^ movements, 
and in the constant threat they exercise 
in the shallow water off a port and in 
comparatively deep channels as well. 
Fortunately, small and fairly fast mer- 
chant vessels are readily adapted to 
mine-laying duty and a fleet, in time of 
peace, does not need many specially 
constructed vessels of this type, it be- 
ing necessary to have only enough to 
provide a skeleton organization of 
trained personnel for this duty. 

S INCE destroyers and submarines 
have not the stowage space to 
carry any considerable amount of 
stores and provisions and can carry 
only repair equipment of the most 
limited nature, the “tender'' type has 
been developed to supply these needs. 
Tendera are really vessels of merchant- 
ship type equipp^ to carry the stores 
and fresh provisions which these small 
vessels require, and also considerable 
machine shop and repair equipment. 
A pontoon equipment makes possible 
the shifting of propellers without dock- 
ing. This goes a long way toward 
solving the problem of maintaining 
these vessels while they are away from 
home yards. 

Repair ships are also vessels of mer- 
diant type. They are equipped with 
small foundries, blacksmith shops, and 
machine shops for making minor re- 
pairs oh other vesndls away from navy 
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yards. The value of this kind of equip- 
ment was clearly demonstrated during 
the World War when all our destroyers 
in the European war zone were based 
on such tenders. These vessels not only 
enable the destroyers and submarines 
to cruise with the fleet but effect^ a 
considerable money saving on repairs 
that are made in peace timei since 


the target. In fact, navies are in no 
wise limited even to carriers or shore 
bases, for all sizeable vessels— all the 
combatant types, in fact, above de- 
stroyers in size — ^now carry airplanes. 
To enable ships to do this, our navy 
pioneered in the development of the 
catapult which is capable of launching 
a plane after a run of only about 60 



AN EXTREMELY IMPORTANT TYPE WE LACK 


A British deatroyer leader. These ships have great tiuineuverabiUiy and can aceomriu>daU 
the extensive signaling equipment necessary, and Pmj comrmnding 0/ ® flotilla and his staff 


all the work is done by enlisted men. 

Aircraft are also properly incorpor- 
ated in the general discussion of ves- 
sels. The principal naval powers and 
particularly the United States, it so 
happens, early recognized the great 
potential value of this type of craft; 
and naval officers were among the 
pioneer pilots trained by the Wrights 
and by Curtiss. Previous to this, one 
officer who became famous as a pilot — 
the late Commander Kogers— went 
aloft from our cruisers in man-lifting 
kites, the very earliest development of 
naval aviation. The United States 
Navy was naturally interested from the 
first in the development of the seaplane 
and, in fact, sponsored its develop- 
ment. As before noted, however, sea- 
planes of the larger, or flying boat, 
classes, while of long radius and of 
ample size for personnel requirements, 
are too unwieldy for many purposes; 
hence the navy is concern^ also with 
the use and development of planes of 
the land type. Thus we find that mod- 
em aircraft carriers are designed and 
built to carry planes of all types except 
the very heaviest bombers, these being 
operated .by navies from their air 
stations ashore. 

P LANES, aside from these normal 
uses, are particularly necessary and 
valuable for many special naval pur- 
poses. In addition to bombs, they are 
employed to carry torpedoes that are 
to be dropped within torpedo range of 


feet. This enables cruisers and capital 
ships to carry their own planes for a 
highly important modem use, namely, 
to observe or, as it is called, “spot” 
gun-fire. This use which has been de- 
veloped in practice by naval officers, 
especially in our navy, has the effect of 
greatly extending the range of heavy 
guns. 

As everyone knows, the dip of the sea 
horizon limits the visibility from ships 
even from the fire-control platforms 
which are about 120 feet above the 
water. This formerly limited the effec- 
tive range to less than 20,000 yards. 
By means of aircraft however, gun-fire 
may be controlled for much greater 
distances than this and, due to the 
height at which planes operate, the fall 
of projectiles may be observed even 
more accurately than from aboard ship 
at materially dhorter ranges. It is easy 
to see the great importance of this de- 
veloped use of a&eraft, since it so ma- 
terially extends the range of naval 
guns. Navies now employ the high- 
speed fighter type of plane as writ to 
protect their spotting, observation, or 
bombing planes, the large carriers be- 
ing well adapted to carrying this type 
of plane. 

Merchant vessels compose a highly 
important part of naval strength and 
resultant sea power — an indispensable 
part to any country having overseas 
possessions that are not self-sustaining, 
and to any cophtry dependent on im- 
ports food, fuel, or essential eom- 


modities. An extensive merchant ma- 
rine is particularly necessary to a 
country without amply provided uaval 
bases in its insular possessions or along 
its lines of communication. Even to 
sustain a fleet in an overseas expedition 
requires literally himdreds of vessels of 
merchant type. In an expedition in- 
volving troops, many fast vessels of the 
passenger liner type are required as 
troop transports. Obviously, as it 
would be too expensive to build and. 
maintain such vessels for naval use 
only, a naval ppwer is dependent on a 
merchant marine; and the country 
possessing a large and efficient fleet 
this nature, has a tremendous advan- 
tage over one that lacks it. 

Thus our discussion of “naval 
strength in terms of ships,” shows that 
a well-balanced, adequate navy con- 
sists of many types of craft, all of which 
have been developed as the result of 
experience. A fleet would not be com- 
plete nor could it exert its full strength 
with any of these types lacking. But 
two types that hav# continued in use 
are the capital ship and the cruiser. 
New weapons have brought changes in 
their characteristics but the type still 
persists because the same need con- 
tinues for a fighting vessel that can 
take, as well as give, the heaviest blows, 
and for a reliable and swift vessel to 
maintain communifeations. The capi- 
tal ship has had to be protected suc- 
cessively against under-water attack 
and air attack. Modem examples of 
such protection are: greater subdi- 
vision, bulges, and deck armor. 

M odern fleets are more compli- 
cated than ever before but that 
is all, for the basic elements remain. 
New devices and new methods are em- 
ployed, but the fundamental principles 
remain the same. The arbiter of vic- 
tory is still the heavy turret gun, the 
only weapon that can plant its projec- 
tile, now weighing over a ton and carry- 
ing hundreds of pounds of high ex- 
plosives, into the vitals of a ship. It 
alone can penetrate any armor and 
protection yet devised. It can not only 
do this at distances far beyond the 
horizon, but can repeat it hundreds of 
times without replmishment of maga- 
zines or return of the ship to port. 

Scouting and screening and com- 
munications are now extended by the 
airplane and by the radio and the 
submarine, but more, rather than less, 
cruisers are required to co-ordinate and 
support these modem measures, for thb 
areas to be covered are now so ex- 
tensive. 

So we see how naval strength is 
dependent upon a multiplicity of types 
of ships all dependent on each other. 

^ Captain Goss' fhird artide, dedipt 
^ with the anl^aet ofww^raliM nawd 
strength, witt be pubHehed in the N<n>em‘ 
berieeue. Wat^for it. 




X-Rays Reveal Diseases of Ancient Egyptians 


T here is a fairly widespread belief that the human 
frame is subject to many more ills in modem days than 
R'^as in the “good old times” before over-civilisation be- 
came a “menace” to it. We are rather inclined to be sur- 
prised, therefore, when we discover tangible evidence that 
man]r of the same ills that beset us today also beset 
turn earliest mcestora. Thme is perfect evidence, for 
eXfonpls, that the owner of the famous Rhodesian sktdl 
m prindtlve* man suffemd sevwriy from absceeses and 
tSothachs- ' Prefomcr ^ Elliot Smith, the noted Eritfadi 
laMbpaiM, hsi Jnmwidft to light in eariy Egyptian mnnH 
ti!iplil|j|li^eyidmMedinany nmde^ And 


now, from the great Field Museum of Natural History 
in Chicago, come three remarkable pictures of Egyptian 
mummies of children whose skeletons, studied by means of 
new X-ray apparatus installed for that purpose, exhibit 
patholoideal peculiarities. The studies were made by Dr. 
Cora A. Matthews of Cook Coxinty Hospital. 

, The two mummidi at the right exhibit curvature of tibe 
spine, a condition due to incorrect sitting posture. School 
healrit authorities' continually combat the same evil 
today. 

The mummar on the left is that of a baby whose bones 
show evldenoeof rickets, due withoutdoubt to malnutririon. 
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Primitive versus Modern 

Menthol, Distilled From Oil of Peppermint 
Is Produced at a Lower Price by 
Americans With Better 



JAPANESE PEPPERMINT MINT DRYING RACK 

The peppermint plant grown in Japan is much stenderer than ^ In Janan, mint dries on such racks for weeks; in California, it is 

siuray nerh of the same variety that is now being grmvn in America ground-cured in S6 hours, and gathered in the morning while wet 



CRUDE STILL 

Dried vinen are used as fuel iv this Japanese still. The mint farmer 
must stay on the job continuously to keep the hay-fire from going out 

T he Japanese mint farmer, with manual labor and 
crude apparatus, can produce menthol at a lower cost 
than American growers who have apparently everything 
in their favor -greater yields per acre, the most modern 
labor-saving machinery, and no ocean freight to add to 
their selling price. 

For years Japan has produced the bulk of menthol used 
in the world. It is derived from the oil of Japanese 
peppermint, the cultivation of which has practically 
amounted to a government monopoly, so profitable has 
it been. 

About six years ago, during the period of high prices 
following the war, American manufacturers of salves, 
cough drops, et cetera, who used menthol in their products, 
became interested in making experiments for growing 
the mint in this country. 

Subsequently a few plants were imported, and a few 
years of experimentation proved that the oriental herb 


HARVESTERS 

One farm hand in America makes more than this entire group of 
Japanese mint harvesters. Low wages favor the Japanese employer 

flourished remarkably well here— in California at "least — 
and the acreage was increased at a rapid rate. Two 
years ago the first commercial crop was produced at 
Porterville, California, but it amounted to only a few 
gallons of the crude oil. However, some important 
facts were proved; namely, that the Japanese peppermint 
plant is very hardy, will withstand heat and cold, and will 
thrive with much less moisture here than in its native 
soil in Hokkaido, a northern island of Japan, where the 
annual precipitation averages over 40 inches. Moreover, 
the individual plant has a stockier growth and heavier 
leaf development here, and yields a greater tonnage per 
acre than in Japan. As much as 100 pounds of oil per 
acre per season has been produced near Porterville, while 
in Japan 40 pounds is considered an unusual yield. The 
menthol content of the California-grown oil is around 
70 percent, which also is in excess of the Japanese products 
The Califomian, therefore, has everything to his ad- 
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OqMHf 1928 

Methods of Mint Farming 

and Used in Medicaments and Confectionery, 
Japanese Mint Farmers Than by 
Equipment and Methods 



CALIFORNIA MINT TESTING DISTILLATE 


A lofjd of America n-of own mini, rendu to go into the still. About tOO acres of the Japanese Th-e amount of oil that rises in water shou's 

variety arc now under cuUimtion in this country, Porterville being the center of the industry whether charge is nearing exhaustion of oil 



removing exhausted mint hay 

Four similar to the one shown, are installed at this still. Two tubs are steaming while 
the other two are having their exhausted charges removed and are being re-charged with hay 


CONDENSING COILS 

Water from the tank above sprays over the 
cooling coils, and the oil is drawn off below 

vimtage in the cultivation of the plant. He does his 
original cultivating with a tractor, and harvests with a 
mower, whereas his Japanese competitor does all this 
laboriously by hand. 

In the distillation of the mint hay, the American farmer 
has a modern still with a capacity of from three to ten 
tons of hay daily, and a pr^uetion of from 50 to 150 
pounds of oil daily. On the other hand the Japanese 
fanner produces only five to 15 pounds of oil per day, and 


must work steadily for 24 hours to run through a single 
charge of perhaps less than half a ton of hay, for his fuel 
of dried bean-hulls and leaves is so light that he cannot 
lepve his still for more than a minute or two. If the 
charge “goes dead,” his loss is considerable. 

Yet in spite of t^ese laborious methods and the crude 
apparatus of the Japanese, he is able to deliver his menthol, 
or hie oil. In New York at a price lower than is profitable 
for the American farmer. 
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Combating the “Bends” 

Careful Regulation of Working Hours, and Better Equipment, 
Lessen the Danger to Workers Under Pressure 

By ALBERT A. HOPKINS 


C OMPRESSED air is of great im- 
portance in engineering work. 
Subaqueous tunneling, foun- 
dations for bridges and build- 
ings, and deep mining operations in- 
volving water could not be carried on 
without its aid. In the general engi- 
neering construction going on around 
centers like New York, a surprising 
number of men work under varying 
degrees of air pressure. The effect of 
compressed air upon the life, health, 
and efficiency of workers is therefore 
of necessity intensively studied by 
medical men. 

One who has specialized in this 
subject is Dr. Edward Levy, physician. 
Transit Commission, New York, and 
consulting physician for the New 
York State Bridge and Tunnel 
Commission and the New Jersey 
Interstate Bridge and Tunnel 
Commission, to whom we are in- 
debted for the following facts 
which are based upon his report 
published by the Bureau of 
Mines, of which he is consulting 
physiologist. 

I N tunnel work, an air-com- 
pressing plant is erected near 
the main vertical shaft from 
which the tunnels are to be driven. 
Screened air passes from the com- 
pressor to a large receiving tank, 
from which, because of the great 
heat developed during compres- 
sion, it is forced through a cooler 
in which water is circulated and 
the temperature of the air is 
greatly reduced. Through suit- 
able piping down the shaft and 
through the tunnel bulkheads it 
is led into the working chambers. 

To ensure an uninterrupted sup- 
ply, all the air lines are in dupli- 
cate. 

In tunneling, a “shield'' is usu- 
ally used. As the shield advances, 
the tunnel lining is erected directly 
behind This is carried on until 
the two shields meet, if the tunnel 
is driven from both shores, or until the 
single shield enters a shaft at the other 
end. 

Caisson disease, compressed-air ill- 
ness, or, more properly speaking, air 
embolism, is a condition caused by a 
too rapid decompression after exposure 
to higher pressures for a period of time. 
It is characterized anatomically by the 
presence of free nitrogen in the tissues 
and body fluids, and clinically, by one 
or a combination of the following symp- 


toms: localized pain, vertigo, prostra- 
tion, or symptoms referable to the cen- 
tral nervous system. Many theories 
have in the past been advanced as to the 
cause of compressed-air illness, but it 
is now universally agreed that the true 
cause is the presence of free nitrogen 
in the various parts of the body, in- 
terfering with their normal functions. 

In an employment as hazardous as 
that of a “sand hog," attention must 
be paid to the class of men best fitted 
for it. Perhaps too much has been 
said in favor of thin men, young men, 
and athletic men generally. During 
the war, the Commission was forced 
to employ men that were very mediocre 
physically. Actual experience has led 


to the conclusion that in the selection 
of men the essentials are normal lungs, 
normal kidneys, and a good heart; in 
the older men the blood pressure must 
not be high. Tunnel workers range 
from 20 to nearly 60 years of age; the 
older men finding it necessary to give 
fictitious ages in order to obtain work. 
In reference to the employment of 
fleshy men, it has been found that such 
men are not more susceptible to com- 
pressed-air illness than is the average 


individual who seeks such employment. 

The out-door temperature in New 
York in the four years in which the 
work of the Public Service Commission 
was in progress, ranged from —13 de- 
grees to 102 degrees, Fahrenheit, but 
the records indicate that temperature 
has little, if any, influence on increas- 
ing the number of cases of compressed- 
air illness. Moreover, humidity does 
not seem to cause any increase, al- 
though its effect is evidenced by in- 
creased fatigue. In the working cham- 
ber the temperature was always about 
77 degrees, Fahrenheit, even during a 
hot wave which caused over 200 deaths 
and 2000 prostrations in the open air, 
as reported by the press. 

The records show that the num- 
ber of cases of compressed-air ill- 
ness depends upon the length of 
time the subject has been under 
pressure, the height of the pres- 
sure, and the length of time taken 
by decompression. 

N O case of compressed-air ill- 
ness occurred until the pres- 
sure of 16 pounds was reached, 
although the number of decom- 
pressions by that time had 
reached 188,496. The number of 
cases that resulted from working 
in pressures of 15 to 22 pounds 
was 16, and they were all trivial, 
BO it seems 6afe to subject normal, 
healthy men to pressures ranging 
up to 22 pounds for a period of 
eight hours. 

For pressures of 22 to 80 
pounds the shifts were divided 
into two three-hour periods, with 
a rest interval of three hours. 
There were 301 cases in 320,681 
decompressions. In the next 
stage with pressures running 
from 30 to 85 pounds, the shifts 
being divided into two two-hour 
periods with a rest interval of 
hours, the record shows there 
were 250 cases to 265,162 decom- 
pressions, the higher pressure of 
34 pounds furnishing 113 of the 250 
cases. From 35 to 40 pounds the shifts 
were divided into one-and-one-half- 
hour periods with a three-hour inter- 
val for rest. There were 41 eases and 
57,716 decompressions. 

The hours of labor just cited do not 
mean the actual time spent in coni*- 
pressed air, but the time spent in 
working at the face of the shield* 
Where the work is far advanced, the 
working face may be at the middle ot 
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the river, and much time, therefore, 
would be consumed in walking from 
the shaft. In one instance when the 
men were working under 48 pounds 
pressure, the length of time actually 
spent under compression was 125 


until equilibrium with the normal at- 
mosphere is established. Should the 
decompression be so rapid as not to 
permit enough time for the blood to 
carry the nitrogen freed from the 
tissues to the lungs, or should the 


Levy is convinced that compressed-air 
illness could be limited to cases of 
localized pain if the hours of labor are 
properly adjusted and a reasonable 
length of time for decompression is 
permitted. 




DOCTOR IN MEDICAL AIR LOCK 

The medical air lock is a boiler feet long. In seriotis eoBOB 
the doctor enters also and controls the pressure valves from loUkin 


THE BEGINNING OF A TUNNEL OR SHAFT 

The man lock is for the workmen, the muck lock is for excavated 
material and the emergency lock ts for escape in ease of accident 


minutes, although they were credited 
with working only two shifts of 45 
minutes each, or 90 minutes total. 

To determine safe working hours, 
comparison with previous large tunnel 
works of a similar nature must be made. 
The work on the Pennsylvania tunnel 
beneath the East River (1904-1909) was 
well conducted, excellent records were 
kept and the tables show that under a 
pressure of 40 pounds, for a period of 
one month, there was 1.63 percent of 
compressed-air illness. In the Public 
Service Commission tunnels in pres- 
sures above 40 pounds during the en- 
tire work the percentage of cases 
scarcely exceeded 0.1 percent. 

The effect of gases, including carbon 
dioxide, carbon monoxide, oxygen, and 
nitrogen forme the subject of much re- 
search which cannot be gone into here 
owing to the complexity of the prob- 
lem. During compression, the blood 
while going through the lungs takes up 
nitrogen to its point of saturation, 
whiQh increases approximately 1 per- 
cent ioT every additional atmosphere 
of pf^essure applied. This nitrogen- 
saturated blood in its circuit about the 
body delivers its nitrogen to the less 
saturated tissues and fluids and returns 
to th9( heart ready to be re-saturated and 
agaih deliver its nitrogen to the tissues. 

In decompression, the action taking 
plaMf is the reverse, the super-saturated 
tissues giving off nitrogen to the blood, 
which is de-saturated by going through 
the lungs. Tha blood is again satur- 
ated with nitrogen from the tissues and 
deMhatated Ih the lungs, and so oa 


lungs be incapable of ridding the blood 
of the excess nitrogen, gas bubbles of 
nitrogen will form in the body fluids 
and tissues. The formation of gas 
bubbles is the accepted theory of the 
cause of **caisson disease" or “bends." 

T he symptoms of compressed-air 
illness are: disturbances of the 
central nervous system which may be 
either motor or sensory, due to the 
pressure of air emboli upon the brain 
or spinal cord; localization of pain in 
the muscle fiber, tendon sheath, bone 
or nerve terminal, depending on where 
the gas emboli {S' present; dizziness, as 
the result of gas emboli in the middle 
ear or caused by disturbances of the 
central nervous system; difficult breath- 
ing or “chokes" due to bubbles of gas 
forced through the pulmonary arteries 
into the lungs; unconsciousness, or 
collapse, usually caused by large 
quantities of gas distributed generally 
throughout the circulation. 

Cases classed as localized pain, 
vertigo, and “chokes," can usually be 
relieved by re-compression. Symptoms 
due to affections of the central nervous 
system can ordinarily be relieved by 
immediate re-compression, but if re- 
compression is postponed, destruction 
of the nerve elements may result and 
more or less permanent injury is to be 
expected. Unconsciousness and col- 
lapse with abdominal pain, in which a 
comparatively l^uge amount of air 1b 
present in the circulation, indicate 
grave danger, although if treatment is 
prompt, recovery should follow^ Dr. 


The medical air lock used in connec- 
tion with compressed-air work is a 
steel cylinder six feet in diameter and 
18 feet six inches in length; one end is 
entirely closed and the other end has 
an entrance door opening inward. The 
cylinder is divided into two compart- 
ments of equal size by a partition with 
a door that opens toward the inner 
compartment. Both compartments 
contain cots on which the patients 
may recline. The lock has electric 
lights, telephone, clock, pressure gage, 
thermometer, electric heater, and suit- 
able provisions made for ventilation. 

The compressed-air pipes and outlet 
valves are so arranged that the pressure 
in either of the compartments can be 
regulated from outside the medical 
lock, or either compartment may be 
regulated from the one in which the 
operator happens to be. Heavy glass 
windows of the bull’s-eye type are 
placed in line over both doors so that 
the patient, pressure gage, and ther- 
mometer can be watched from the out- 
side. In more serious cases the doctor 
enters the air lock with the patient 
as shown in our illustration. As a 
drop of 20 pounds in a short period 
causes a rapid fall in temperature, men 
are provided with blankets so that they 
will not be chilled. 

The sinister looking air lock is in- 
deed a humanitarian device which per- 
mits men to work in compressed air 
with a minimum chance of injury, and 
the “sand hog" probably receives more 
careful medical attention than almost 
any other class of worker. 
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IN THE LAND OF MOAB 

Watching for the steam to come out of the wheels. 
This group of natives never saw a locomotive before 


Exploring in 
Palestine and 
Transjordania 

An American Explorer Tells of His 
Travels and Discoveries in 
the Holy Land 

By W. L. CALVER 


I N every great museum there are 
gaps or bare spots which inter- 
fere with the orderly presentation 
of cultural objects. It is one of 
the functions of the director and cura- 
tors to try to remedy this condition, 
and except in the case of paintings or 
other works of art, there is usually but 
one method to be pursued, namely, an 
expedition, 

.The Metropolitan Museum of Art 
possesses one of the finest and best 
balanced collections of armor in the 
world but even here and there is a bleak 
spot. Armor dating from the time of 
the Crusades is extremely rare, and 
there is no place so likely to offer 
specimens as Palestine, which was to 
all intents and purposes a section of 
Europe for a period of two centuries. 

T here is so much glamour and 
romance about the Crusades that 
almost any fragment or article rises to 
importance. Under the Turkish re- 
gime, excavations were forbidden. In 
1926, Dr. Bashford Dean, the Curator 
of Armor of the Metropolitan Museum, 


Director, 

made a preliminary survey and after 
consultation with the archeological 
authorities of Palestine, the crusading 
fortress of Montfort was selected as the 
best site for exploration. The castle 
was situated half way between Acre 
and Tyre and only about six miles from 
the sea. The location was so remote 
from any city that it had never served 
as a free source of building material. 
Although dismantled and abused, it 
still remained very much as the be- 
siegers left it. 

It is at this point that the writer 
enters the picture. To one who has 
made digging a pastime of a lifetime, an 
offer of the leadership of an expedition 
of this caliber was a lure which could 
not be resisted. If there was any re- 
sistance at all it was feeble. 

Our trip to Northern Palestine for 
the exploration of the Crusader Castle 
of Montfort, briefly described in the 
February, 1928, issue of the Scientific 
American, was beset with no actual 
dangers, although we met with some 
difficulties, and had some experiences 
which may be worth the relating. 


Montfort Expedition 

the car and photographed the spot were 
Pliny tells us, glass was first acci- 
dentally made by Phoenician mer- 
chants who made a fire of seaweed and 
noted the flux of the fine sand resulting 
from the alkali and heat of their pecu- 
liar fuel. 

Probably no explorer ever had a more 
attractive site for his operations than 
Montfort. The castle is located on 
the crest of a wooded and flower-be- 
decked hill, about whose base mean- 
ders the Wady Kurn. We have done 
a bit of digging in our time, but we 
confess that we were dismayed by the 
extent of the ruins; they were over 
300 feet long. Once fairly started, 
however, we realized that the proposi- 
tion resolved itself into a mere ques- 
tion of good weather and sufficient help. 

although the medieval armor 
XjL which we sought at Montfort 
proved to be very fragmentary, and 
rusted to the last degree; and while the 
lance and arrow points were few in 
number, our quest was successful to 



DRUMS DISLOCATED BY AN 
EARTHQUAKE 

Corinthian capital at J crash, Roman city, 
showing drums dislocated by earthquake 


T he journey up from Haifa was 
crowded with original experiences. 
Our car had hardly reached the beach 
before we came upon the vultures who 
pick up their living along the shore. A 
little farther along there was a^ touch of 
homeliness to the scene where at the 
highest ripple mark there was a con- 
tinuous rosary of grape-fruit rinds, and 
we were reminded that there was a 
“Mediterranean Cruise'* ship in the 
Bay of Acre. 

We met our first caravan, along one, 
on its way down from Syria. We rode 
over the drag ropes of a net which was 
being hauled in by a dozen sturdy 
fellows, a labor which might more 
profitalaly have been performed by a 
small gas engine. We saw an iron ship 
which had been driven high upon the 
beach; it was now cut in two, and was 
ready for launching as two separate 
boats. 

On approaching Acre we crossed the 
Belua River near its mouth. We halted 





OIUSADER'S CASTLE IN LAND 
OF MQAH 

Revetment of the Crusader* $ castle at KeraK 
Transjordaniat shorn mUiiary engineering 
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the extent of finding various kinds of 
other material which revealed the 
character of the castle’s architecture 
and the daily life of its occupants. 

Most conspicous among the memen- 
tos recovered from the several cham- 
bers were the immense stone balls from 
the trehncheU of the besiegers; the 
identical missiles, 57 in all, which en- 
compassed the downfall of Montfort 
Castle. The exploration here is more 
fully described in the article referred 
to above. 

Within the old Turkish Arsenal at 
Acre, where our Montfort material was 
deposited, serving as a nucfleus of a 
collection of antiquities to be exhibited 
th^re, are many objects which well 
serve to illustrate warfare as it was 
waged 100 years ago. In the courtyard 
we noticed bar-shot and fire balls, while 
within an alcove we saw boxes of paper 
cartridges for old muzzle loading 
muskets, and masses of gun flints of 
many patterns spilling out of their 
original cases. We were permitted to 
carry away a few samples of these flints 
which present some remarkable fine 
flaking, tending to prove that flint 
chipping, distinct from the ordinary 
^‘napping,” was an art practiced by 
white men up to 100 years ago. 

O F the one or two instances when 
the Orientals actually ''put one 
over on us,** we say nothing. We con- 
gratulated ourselves, however, in that 
we withstood the lure of a Samaritan 
who tempted us in the vicinity of 
Nabulus. When we alighted from our 
car to visit Jacob’s Well, standing by 
the roadside near the gate, there was 
an aged Samaritan who offered for sale 
a tray full of beautifully iridescent little 
glass bottles, all whole, but set around 
wdth equally beautiful fragments of 
nondescript glass. One word only of 
his jargon we understood —'’Antika;** 
but in sign language he led us to be- 
lieve that his attractive curios were 



REPUTED HEAD OF CHRIST 
FROM JERASH 


Sculptured head found in ike Roinan city 
of Jeraek in Tnmjordiuno, It rs sup- 
posed to dote from the Second Century A.D 


derived from excavations in progress on 
the hill nearby. 

We promised ourselves that when we 
journeyed that way again we would 
buy him out. But when, at Jerusalem, 
we confided our intentions to some 
acquaintances there, they bestowed 
upon us looks of pity. When we asked 
whether there could be any doubts as 
to the genuineness of the Samaritan’s 
"antiques” our friends assured us that 
the iridescence was the real thing all 
right, but the bottles were quite 
modem. The Samaritan had scraped 
the iridescent flakes from ancient glass 
fragments, obtained from local dig- 
gings, and "had attached them, with 
their beauty undiminished, to the sur- 
face of his modern bottles by means 
of some kind of mucilage. 

Our tour of Transjordania was begun 
on March 6th, when we w’ent down 
to Jerico and passed the Jordan by the 
Allenby Bridge, and reached Amman 
near the close of the day. The modem 
Jerico is only about 16 miles in direct 
line from Jerusalem, yet one travels 
several miles more than that on his 
way dowm. The drop is about 3600 
feet. 

I T is quite generally known that the 
Dead Sea, from which Jerico is only 
a few miles distant, is 1000 feet below 
sea level, but few are aware that Jeru- 
salem is about 2600 feet above the sea. 
So great and sudden is the drop that 
when one goes down by car, his ears 
ache. At a point where our car in its 
course downward nearly stood on end, 
we asked to be assured about the 
brakes, and requested that the chauffeur 
favor the bank side of the thoroughfare 
rather than the extreme outer ed^ of 
the road. 

We began our long trip down through 
the Land of Moab toward El Kerak, a 
populous and extremely ancient town 
about a dozen miles east of the Dead 
Sea and 8100 feet above sea level. Of 



AUTHOR’S CAMP AT MONTFORT 

TAi came tim oiMl/ed betow the Crueader^e eaette at Montfort in Paleetine. All the pictureeque 
^ Ikotum i/ike Orient are there, eeeH to the oameie. American pueh md efficiency woe a meelty 
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THE HEJAZ “EXPRESS” -TWICE A WEEK STUCK IN THE MUD 


Rear end collisions are rare on this road. Nine freight cara, a Automohiles are in general use in Palestine and Transjordania. Here 

passenger coach and a caboose form the equipment of the train all the party are trying to extricate the author*s car from a mud hole 


the route pursued our diary says: 
‘‘good road;** “poor road;** “track 
only;** “no track.** Following the 
Hejaz Railway, on its way to Mecca, 
we arrived at lunch time at Kutrani 
station on the Hejaz. Two trains per 
week, we were told, was the schedule, 
and as we approached the station a 
train from the north pulled in. Nine 
small freight cars, one passenger coach 
and a caboose, made up the train, be- 
sides the locomotive. 

T he passengers, we supposed, were 
all pilgrims. The train remained 
at the station above half an hour. 
Arabs, apparently of the leisure class, 
jibed the soldier guard, while other 
Arabs inspected the locomotive, specu- 
lating how the steam got into the 
wheels, while we sized *up the two 
water tanks near the station which 
had been shelled during the war. From 
the engine of an Australian airplane, 
which had been brought down by the 
Turks, we pried off a brass plate which 
stated: “This cylinder is 1/1000 large** 
for a memento. 

After many farewells to newly-made 
friends at the station, the pilgrims 
bundled back into the single passenger 
coach, the engineer rang his bell, and 


the train started again for Arabia. 
About this time we regretted that no 
view of the tra’n had been taken, hut 
when the train had proceeded about 
two lengths from the station, the en- 
gineer seemed to have forgotten his 



FINE EXAMPLE OF EROSION 

The bridge on the way to Kerak, showing 
roads and how the countryside is erodea 


monkey wrench, or oil-can, or some 
little matter of business, so he halted 
the train and then backed to the sta- 
tion. We embraced our opportunity 
and snapped the engine and train 
head-on. 

Our first contact with the ruins of 
the Roman outpost Jerash was when 
we came upon the detached triumphal 
arch. This well preserved and beauti- 
ful work of pink limestone is close be- 
side the present road, yet some dis- 
tance outside the line of the city wall. 

T he structure consists of a central 
arch 21 feet wide, and there are 
smaller gateways at each side. The 
whole building has a total width of 83 
feet. This florid bit of architecture has 
lost many of its embellishments. The 
calyx-shaped pedestals of acanthus 
leaves above the bases of the columns 
being now about the only carvings 
visible, there probably remain buried in 
the rubble within and about the monu- 
ment, the sculptured ornamentations of 
the southern front of the arch. 

On our arrival at the modern Circas- 
sian village of Jerash, built from the 
ruins of the ancient city, we became 
the guests of Mr. Horsfleld, who for 
the past eight years had been engaged 



TRIUMPHAL ARCH AT JERASH THE COLONNADE AT JERASH 


This beautiful arch is built of pink limestone. The central archway 
is tt feel wide. There are emaller gateways located at each aide cf & 


r/i« natipea have destroyed much of the colonnade by burning the 
drums and capitals for lime. Still the remains are quite subskmkA 
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in clearing^ the Roman ruins, Mr. 
Horafleld rather resented being classed 
as an archeologist, yet as an architect 
he was certainly qualified for his task. 

Towards the clqse of the day the 
clouds broke away and there was a 
beautiful rainbow in the east. Under 


capitals, friezes and sundry decorations 
for lime, while they appropriated the 
dressed rectangular stones for the 
construction of their simple dwellings. 

Apparently little is known of the 
history of Jerash. The first mention 
of it occurs when Josephus relates that 


country men at Caesarea, at the com- 
mencement of their last war with the 
Romans; and it had scarcely recovered 
from this calamity when the Emperor 
Vespasian despatched Annius, his 
general, at the head of a squadron of 
horse, and a large body of infantry, to 



EXPLORATION AT JERASH 


Exploraiion at Jerash has been carried on by Mr. Horefield for the 
last eight years vnth notable results. A contrac4or*s railway helps 



THE FORUM AT JERASH 


A beautiful view of this old Roman city is obtained from the hillside. 
City of Jerash was an important Roman outpost of the later period 


these conditions we got our first good 
view of the long colonade with its many 
standing columns. We noted the sev- 
eral distinct structures— the tribune, 
the two theaters, and the several 
temples, wondering meanwhile at the 
untarnished character of the masonry 
and the lack of publicity which this 
remarkable site had received. 

W E recalled however, that in our 
youth we had read that there 
existed in Asia Minor a beautiful 
Roman city, almost intact; and that it 
was fast being obliterated by vandal 
natives who were burning its ornate 


Alexander Jannaeus, King of the Jews, 
having subdued Pella, directed his 
march to Gerassa — as it was known to 
the ancients — and carried the city by 
assault. (Circa, 85 B.c.) Its most 
prosperous period was early in the 
Christian era. Soon after the Roman 
conquests in the east this region be- 
came one of their favorite colonies. Ten 
cities were built, or rebuilt, and the 
district was called ‘‘Decopolis.” Of 
the ten cities, Gerassa was the most 
important. 

The old guide book says: ‘Tt was 
among the cities which the Jews burned 
in revenge for the massacre of their 


capture it. Annius having carried the 
city on the first assault, put to the 
sword 1000 of the youths who had not 
effected their escape, enslaved their 
families, and permitted his soldiers to 
plunder their property. He then set 
fire to their houses, and advanced to 
the villages around."' 

It appears to have been more than 
half a century subsequent to this period 
that Gerassa attained its greatest pros- 
perity, and was adorned with those 
monuments which gave it a place 
among the proudest cities of Syria. 

Q uite recently Jerash has come 
prominently into notice through 
the discovery among the ruins of its fifth 
century church of what is supposed 
to be a very early, if not the earliest, 
sculptured head of Christ. This head, 
found by Mr. Horsfield, has been a sub- 
ject of some dispute. There can be 
little doubt however, that in its present 
form it represents the saviour, although 
there are evidences that in an original 
form it portrayed a pagan deity, or 
hero of the classic period — Greek or 
Roman. Yale University, co-operat- 
ing with the British School of Arch- 
eology, is about to excavate a portion 
of the city of Jerash. Particular at- 
tention will be paid to the early 
Christian church. 

It has been said that little is known 
of the history of Jerash, yet we found 
in the modem Circassian village many 
coins of the ancient city, and in these 
might be found the record of this out- 
post, Greek in its origin, but Roman 
in its flourishing days, and until its 
downfall. Among the coins found 
we noted a silver drachma of dating 
to about 300 BiC. 
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Why Is a Radio 

^prano Unpopular? 

Present-day Radio Laws and Radio Equip 
ment Make Proper Reproduction of 
Soprano^ s High Notes Impossible 

By JOHN F. RIDER 

Atiociate Editor. Radio EndliiMrint 


N ot so long ago, an elderly 
gentleman whose aristocratic 
appearance was impaired by 
a distinct frown, entered a 
radio store and addressed the clerk as 
follows — “You sold me a receiver 
sometime ago. I wish you would send 
some one to my home to fix my set, I 
hear nothing but screeching sopranos. 
Here is my address. Thank you.“ 

The above is a concrete illustration 
of the attitude of the general radio 
public toward the soprano as a broad- 
caster. This state of affairs is indeed 
unfortunate, because the soprano upon 
the concert stage is one of the most 
popular, if not the most popular, of 
artists. But, why is the soprano dis- 
liked as a broadcast artist? We, who 
like the soprano upon the concert stage, 
do not prefer her over the radio. Our 
friends, who like the soprano upon 
the concert stage, do not prefer her 
over the radio. A survey among radio 
enthusiasts who consider radio as a 
medium of musical entertainment and 
education, shows a general dislike for 
the radio soprano. As much as we 
would like to state that she is a de- 



Tuner reduces intensities of higher octaves. 
Curve may be straightened in the future 


lightful radio artist, we cannot in 
justice to other radio performers speak 
in the affirmative. 

The art of radio reception, marvel- 
ously developed as it has been during 


A Question Answered 

O N the concert sta^e, you en- 
joy greatly listening to your 
favorite soprano. One evening 
you see in the radio program 
published in your local paper 
that she is to broadcast. With 
anticipation you tune in care- 
fully and settle back to revel in 
the sweet beauty of her voice. 
The announcer . . . the opening 
chords . • . the soprano herself 
. . . and a rude awakening. Soul 
inspiring on the stage ... a 
veritable “flop*’ on the radio is 
the sad lot of the soprano. Why? 
The question is answered in 
these columns by one who has 
made a careful study of the whys 
and wherefores of radio instru- 
ments, and answered in a way 
that gives all of the reasons. 

The Editor. 


the past eight years, is not yet ready 
for the soprano as a broadcasting artist. 
It is unfortunate, but true. Innumer- 
able music enthusiasts who have never 
had the occasion to listen to a popular 
artist upon the concert stage but who 
have heard of her reputation and 
anticipated a delightful rendition of 
their favorite song, have been sadly 
disillusioned when she was heard via 
the air. This statement is made in 
direct contradiction of the wide acclaim 
supposedly accorded to some of our 
famous sopranos upon their radio per- 
formance. The heralding of the ap- 
pearance of a famous soprano at a well 
known broadcasting station, immedi- 
ately creates a favorably biased opin- 
ion. The reputation naturally pre- 
cedes the performance. If the per- 
formance is unsatisfactory, as it 
invariably is to those well versed in 
musical lore, some excuse is hurriedly 
found. Seeking an excuse to justify 
the received p^ormance is In order, 
BO as to reconcile one with the disap- 
pointment That this is done is indeed 



The lot of the radio soprano is a hard one. 
Radio instruments seem to conspire to pre- 
vent the successful broadcasting of her voice 


fortunate for the artist because it 
means the preservation of her reputa- 
tion, which justly belongs to her. 

The reasons why radio is not yet 
ready for the soprano are numerous. In 
the first place, the speech character- 
istics of woman in general, with respect 
to aural comprehension, are inferior to 
those of man. Dr. J. C. Steinberg of 
the Bell Laboratories, states in The 
Bell LahoraiorieB Record that women are 
found to talk less distinctly than men. 
Secondly, the speech characteristics 
of woman, when changed to electrical 
impulses, do not blend with the elec- 
trical characteristics of our present day 
radio equipment. Thirdly, the de- 
mand of the radio public for radio 
equipment to meet their aural fancy 
has led to design of equipment that 
impairs the reproduction of a so- 
prano*s voice. Therefore, we see that 
the reasons for the enigma are both 
physical and electrical. 

I T may sound strange to hear that 
man is more readily understood 
than woman, and that for radio trans- 
mission a man's voice is better than a 
woman's. Nature has so endowed 
women that they can more easily 
pronounce such words as “thin" and 
“fat," such sounds as “th" and “f,'* 
but these sounds are most difficult to 
hear. Dr. K. S. Johnson of the Bell 
Telephone Laboratories says in his 
book on telephone transmission cir- 
cuits, “ *th,* T and V' are difficult to 
hear, regardless of the intensity, and 
account for over 60 percent of all thf 
errors occuring in commercial telephone 
systems. , . Our radio equipment 
is very similar to that used in telephone 
practice and effects found in telephone 
practice hold true in radio. 

For a basis for determining why the 
soprano is not a satisfactory broad** 
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idftkrt, we must delve some- 
what into the physical and the elec^ 
tricafl* Speech soundB in general are 
not simply tones but, on the contrary, 
are quite complex. Analysis of a tone, 
complex in nature, shows that what we 
hear consists of a number of individual 
tones of varying intensity. That is to 
say, a complex tone or sound consists 
of a fundamental tone and a number 
of harmonics and overtones. In con- 
tradistinction to musical instruments 
such as the pipe organ and the tuning 
fork — which instruments produce pure 
tones consisting of just one value of 
vibrations per second, or frequency — 
human speech sounds are quite com- 
plex and consist of a number of values 
of vibration per second, or frequencies. 

In other words, a certain speech 
sound may have a fundamental of 300 
vibrations per second and a number of 
harmonics of say 600, 900, and 1500 
vibrations, or cycles, per second. The 
timber of a sound or its complete tone 
is governed by the relative amplitudes 
of the fundamental and its associated 
harmonics. Decrease or increase the 
relation of the fundamental and har- 
monic amplitudes or intensities, and 
the timber of the audible sound has 
been changed. Herein lies the basis 


diminished, the final sound will be a 
shrill shriek or , whine, entirely un- 
musical. In fact it is not essential that 
all the harmonics be removed or 
diminished. Accentuation or attenua- 
tion of some of the harmonics will pro- 
duce disagreeable effects. 

T he loss of overtones and har- 
monics, and the accentuation of 
some of the harmonics are the rea- 
sons for the defeat of the soprano as 
a radio broadcast artist. Present day 
radio instruments are not equipped to 
transmit and respond faithfully to the 
overtones and high harmonics of a 
soprano's voice. 

A simple example of this phenom- 
enon in everyday radio reception, is a 
duet between a tenor and a soprano, or 
a baritone and a soprano. In both in- 
stances, the soprano’s voice is lost; the 
male voice predominates. 

A soprano appearing upon the con- 
cert stage sings to a listening audience. 
Her voice is carried through a medium, 
the air, which does not attenuate or 
accentuate the frequencies produced 
by her vocal cords. Distance will 
diminish intensity but will not vary 
the amplitude relation between the 
fundamental and the harmonic fre- 


quencies produced by her vocal chords. 
The ear of the audience to whom is 
conveyed directly through the air the 
relative amplitudes of fundamental and 
harmonic vibrations, without attenua- 
tion or accentuation, hears the sweet- 
ness and richness of the soprano's 
voice. With the air as the only trans- 
mitting medium, without accentuation 
or attenuation of harmonics, and with 
the wide response range of the human 
ear, the listener hears a delightful per- 
formance. The same singer, perform- 
ing over the radio, sounds disagreeable. 

T he human ear is both a sensitive 
and an insensitive organ. It is 
sensitive in varying degree to pitch, 
being uniformly sensitive to the normal 
fundamental ranges of the soprano’s 
voice. On the other hand, the human 
ear is a poor judge of intensity. With 
respect to pitch variations, however, we 
find a variation of approximately .8 
percent as being perceptible over a 
soprano’s voice range. 

We have said that a pure tone is not 
musicjil, that the sweetness of a tone is 
found in the combination between the 
harmonics and the fundamental. Now 
let us suppose that a soprano sings 
high “C.” This note is of approxi- 


for the recognition of the various musi- 
cal instruments or the recognition of a 
human voice. The preponderance, the 
absence, the variation in amplitude or 
intensity, and the number of harmonics 
present, provide the distinguishing 
characteristics between musical in- 
struments and the speech of humans. 

U PON analysis of the voice range 
of a soprano, it is found to extend 
from the ‘‘B” just below middle “C” 
on the piano to the ”F” above the 
second “C" octave above middle “C” 
on the piano. Interpreted in the num- 
ber of vibrations per second, the range 
extends from approximately 240 to 
1365. This is the range of fundamental 
notes within the range of a soprano’s 
voice. Singing a note within this range 
does not mean that only that note is 
present, as we hear it. The sound 
emitted by the singer contains the 
fundamental and a number of its asso- 
ciated harmonics. 

Analysis has shown that the closer 
the fundamental to the high limits of 
her voice range, the fewer the har- 
monics and, conversely, the lower the 
fundamental within her voice range, 
the greater the number of harmonics. 
At all times, however, we must contend 
with a fundamental and a number, of 
harmonics. The musical value of any 
tone or note is due to the presence of 
the harmonica. Remove all the har- 
monica and the tone has been changed 
to a sound devoid of all mellowness or 
sweetness or richness. If the orig- 
inal note is high, suck as high “O’* 
sung by a BO|»rano, and all the har- 
monies are removed or attentuated or 
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mately 1024 vibrations per second, 
otherwise quoted as having a fre- 
quency of 1024 cycles per second. The 
overtones and harmonics of this note, 
which give it its timber, would contain 
frequencies which would be the second, 
third, fourth and even higher multiples 


she does on the stage of a concert hall. 

The loss of overtones or variations 
in amplitude of the fundamental and 
harmonic vibrations is not limited 
solely to the single note we quoted but 
is applicable to all others. Not that 
they are always lost but rather that 



The microphone coni^ertsi Round wavcR into electrical nbratiovR, which are pamed to the voice 
magniju'r or amplifier. Here the fundamental and harmonic amplitudes often are changed 


of 1024 vibrations. For purposes of 
illustration, let us assume the presence 
of only two octaves as harmonics. The 
energy distribution on the fundamental 
and the harmonic vibrations has no 
fixed law, varying with the sound pro- 
duced, the characteristics of the in- 
struments, and the person producing 
the sound. In some instances, the 
fundamental vibration has more energy 
than the harmonics. In other cases, 
one of the harmonics may have more 
energy than the fundamental. This 
should be remembered for future 
reference. 

R eferring again to the high 

^ mentioned in the preceding 
paragraph, the first octave above high 
would have a frequency of 2048 
cycles or vibrations per second; the 
second octave would have a frequency 
of 4096 cycles or vibrations per second. 
The selection of high as an illus- 
tration, is based upon a phenomenon 
most frequently observed. The so- 
prano when singing in a broadcasting 
station sounds most disagreeable when 
she attempts to reach the high notes. 
Mind you, we say that she sounds dis- 
agreeable. If listened to personally in 
a concert hall, she would doubtless be 
a delight to the ear. Over the radio 
however, she is poor. The reason for 
her failure over the air is found in the 
loss (total) of the above harmonics in 
the illustration cited or in the accen- 
tuation or attenuation of either one of 
the two harmonics. The final result 
is a change in the relative amplitudes 
or intensities of the fundamental and 
harmonic frequencies. The loss of the 
above two harmonics when she sings 
high would result in the loud 

speaker reproduction of a shrill un- 
musical shriek. Whenever harmonic 
intensities are faithfully retained, the 
soprano sounds as well over the air as 


their loss creates the same effect. Faith- 
ful reproduction is obtained only when 
the fundamental and harmonic vibra- 
tions and their respective intensity 
amplitudes are faithfully retained. 

If readers will attempt to recall, a 
radio soprano is not disagreeable to 
listen to when she is singing notes 
within the lower half of her voice range. 
The reason for this is two-fold. First, 
her voice on these frequencies is richer 
in harmonics. Secondly, a greater per- 
centage of these harmonics are repro- 
duced with the average radio set, be- 
cause their frequencies are lower. The 
greater richness of harmonics com- 
pensates somewhat for the partial loss 
of the high overtones, and even if the 
voice, as reproduced, does not contain 
all of the very high overtones and har- 
monics, the low overtones and har- 
monics which are present are sufficient 
to give to the reproduced tone the re- 
quired sweetness and lucidity. 

U nfortunately, however, the 

beauty of a soprano’s voice is 
found in her ability to sing high notes. 
Her high notes are of high fundamental 
and high overtones and harmonics. 
Present radio equipment is not capable 
of faithfully retaining these high over- 
tones and harmonics. Consequently a 
radio soprano’s voice, when she sings 
high notes, will remain disagreeable 
until the proper changes can be made 
without destroying the quality of 
reproduction for other frequencies. 

Now that we know why a soprano 
sounds disagreeable, let us see where 
the loss of overtones and harmonics 
occurs. An analysis of transmission 
systems brings to light two significant 
facts. First, that powerful, well- 
equipped and scientifically designed 
broadcasting stations are capable of 
satisfactorily transmitting a soprano’s 
voice, that is, to such an extent as to 


permit very satisfactory reproduction 
if receiving sets were so designed. 

It may sound strange, however, to 
hear that the government limitations 
imposed upon broadcasting stations has 
an effect upon the satisfactory recep- 
tion of a soprano’s voice. In preced- 
ing paragraphs, we considered only 
two octaves when high is sung. A 
third octave would be equal to a 
harmonic frequency of 8192 cycles 
or vibrations per second. The trans- 
mission of this frequency is prohibited 
by the government, since only 5000 
cycle sidebands are permitted. An ex- 
tension of the permissible transmitted 
sideband to 10,000 cycles would aid 
materially. At the present time, the 
broadcasting station would involun- 
tarily be obliged to cut off all fre- 
quencies above 5000 cycles in the side- 
bands. 

H ence a change in the timber of 
the voice is effected at the broad- 
casting station. The loss of this third 
octave may not introduce an appreci- 
able change, but that, in addition to 
what takes place in the receiver, results 
in the disagreeable and disparaging 
statements made about our radio so- 
pranos. 

The second phase to consider is the 
other category of broadcasting stations 
which do not faithfully transmit a so- 
prano’s voice. The difference between 
the two classes of broadcasting stations 
is found in the equipment which in- 
tensifies the sound waves after they 
have been picked up by the microphone 
and converted into electrical impulses. 
A certain amount of intensity magni- 
fication is necessary before the sound 
wave, now converted into an electrical 
wave, is propagated from the trans- 
mitting station radiating system. Dur- 
ing the passage of these electrical im- 
pulses through the amplifying or 



The amptifter or magnifier in the receiver 
often aUenmtee or accentuatee as shown 
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magnifying equipment po^ses&ed by the 
poor and mediocre stations, the rela- 
tive intensity amplitudes of the funda- 
mental and harmonic vibrations are 
either attenuated or accentuated with 
the final result that the electrical im- 
pulses transmitted to the receiving set 
are no longer faithful conversions of the 
original sound wave emitted by the 
singer, and picked up by the micro- 
phone. Were it possible to listen to 
the signals transmitted from such sta- 
tions, without recourse to a receiver, 
we would immediately note the poor 
response. 

T he transmitting station is not the 
only contributor. Let us turn to 
the receiver. Here we must again con- 
vert the electrical impulses to sound 
waves. The actual process is some- 
what complicated, but a description of 
it is not necessary for comprehension of 
the points at which a soprano’s voice 
is distorted. The first source of trouble 
is that portion of the receiver which 
provides for the satisfactory selection 
of the station to which one desires to 
listen. The parts of the receiver, or the 
complete system of the receiver which 
gives it this property of station selec- 
tion, produce an effect equivalent to 
the limitations of the aural tones which 
can be passed through the receiver and 
reproduced by the loudspeaker. This 
is called sideband suppression. Not 
that this portion of the receiver curtails 
the tones which the speaker will re- 
produce, but rather it limits the over- 
tones and harmonics and the intensity 
of the overtones and harmonics which 
can be passed on to the other parts of 
the receiver and finally through the 
speaker. 

The next factor in the receiver is the 
system that magnifies the aural tones 
which have been passed into it from the 
preceding system. This is the audio 



Chart showing h<ntf the loudepeaker changes 
the relative amplitudes of fundamental and 
harmonies by not reproducing uniformly 


amplifier. Here we find that the de- 
sign of the units comprising this system 
is the governing factor controlling the 
attenuation or accentuation of over- 
tone and harmonic vibrations passed 
through the amplifier. Here we find 
the system which, if incorrectly de- 


poorly to the harmonics and overtones 
of high notes sung by sopranos. The 
speaker is the greatest contributory 
factor to poor reproduction of the 
soprano’s voice. Assuming perfect 
transmission and perfect receiving 
equipment, exclusive of the speaker. 



SIMPLIFIED SKETCH OF RADIO RECEIVER 

In the etntion selector or tuner, relative amplitudes of fundamentals and harmonics often are 
changed, hi the amplifier they are attenuated or accentuated and, in the loudspeaker, hiah over-- 
tones and harmonics are not reproduced. Hesult — poor reproduction of the sopramts voice 


signed, would alter the relative in- 
tensity amplitudes or values of the 
fundamental and harmonic vibrations 
of a soprano’s voice. Here we find the 
system which, by not properly passing 
or amplifying the two overtones of the 
illustration cited above, would greatly 
contribute to disagreeable reproduc- 
tion. 

P OOR reproduction of a soprano’s 
voice in general is greatly attribu- 
table to the operating qualities of the 
audio magnifying or amplifying system. 
Here we find that some of the units 
have the property of accentuating some 
of the vibrations which constitute the 
harmonics and overtones of a soprano’s 
voice when she sings a high note. In 
other words, the second octave of the 
illustration cited might be magnified 
to an extent 100 percent or 150 percent 
greater than that existing in the orig- 
inal sound wave as produced by the 
singer. Some audio amplifying systems 
possess the quality of attenuating or 
diminishing rather than accentuating 
or increasing the proportion between 
the relative amplitudes of the funda- 
mental and harmonic vibrations. The 
result is the same, namely, distortion of 
the singer’s voice. 

In all justice to the designers of radio 
equipment, we must qualify the pre- 
ceding discussion of audio amplifiers. 
Many manufacturers of equipment 
suitable for use in audio amplifying 
systems have designed instruments 
which do not accentuate or attenuate 
frequencies passed through them and 
would not effect the soprano’s voice 
in the manner we have discussed. The 
majority of receivers, however, do not 
employ such perfect equipment. 

From the amplifier, we proceed to 
the speaker. Here we find the 
greatest deficiency of all because the 
majority of speakers respond very 


the latter in itself would be sufficient to 
cause disagreeable reproduction by 
lack of response to the high vibrations 
found in the overtones and harmonics 
of high notes sung by sopranos. 

The greatest source of trouble in 
what we can classify as a good receiver 
installation is the loudspeaker, because 
it lacks response on the higher audio 
register and because its response is far 
from uniform over the audio fre- 
quency band, particularly on the vi- 
brations represented by the overtones 
and harmonics of a soprano’s voice and 
by the keys on the higher portion of the 
treble scale of the piano. 

T he last but by far not the least 
important contributory cause for 
poor reproduction of soprano voices, 
is the general public demand for ex- 
ceptional reproduction of the vibra- 
tions representing the bass portion of 
the piano scale and the tones produced 
by such instruments as the bass viol, 
bass tuba, bassoon, kettle drum, ’cello, 
and trombone, and human voices such 
as the bass, baritone, tenor, and con- 
tralto, The presence of the vibrations 
produced by these instruments and 
faithful retainment of amplitudes, give 
the richness and depth to musical re- 
production and aid in the production 
of sounds which sound mellow to the 
human ear. 

Unfortunately, the attainment of re- 
production of the tones produced by 
these instruments and by these singers 
has thus far been carried out at a 
sacrifice of the higher notes and tones. 
Receivers have been designed for 
special cases and the same is true of 
loudspeakers when operated with cer- 
tain receivers, with which excellent 
reproduction of the soprano’s voice is 
possible, but on the whole, faithful re- 
production of a soprano is still im- 
possible with the average receiving set. 
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HORDES OF HUMANS IN OVER-CROWDED PARTS OF INDIA 

A rvUqious gathering preceding an uprining An the famine or starvation tine m a pproached 
such irouhlen tend ntronglg to become manifest The immediate cause is not atwans the basic cause 

Xhe Menace of 

Increasing Population 

The World Is Filling Up At a Wholly Un- 
precedented Rate, and An Avalanche 
of Trouble Threatens It What 
Is the Remedy? 


By SIR GEORGE H. KNIBBS 


W HENF^VER Nature is lavish 
with food supplies for her 
creatures, their reproductive 
powers cause them to at- 
tain to numbers which later occasion 
trouble. As soon as she becomes less 
lavish, many of them must perish. 

In pastoral lands sheep and cattle in 
good seasons multiply rapidly; in times 
of drought they die in great numbers, 
and suffer greatly. Nature has no 
regulative arrangements for insuring 
that food supplies shall be adequate to 
meet the requirements of natural in- 
crease. Thus, in countries where 
human fecundity is practically unre- 
stricted, as in Russia, China, and India, 
populations oscillate: in good seasons 
they increase; in bad times, enormous 
numbers perish miserably. 

Civilization attempts to minimize 
the suffering and to avoid the needless 
inroad of death. Man in general, how- 
ever, little realizes the true significance 
of his own rates of increase, or recog- 
nizes that they may point to ghastly 
suffering. We may well ask, therefore, 
at what rates has he been able to in- 
crease, and what do such rates imply? 
In the United States from 1790 to 


1860 the population aggregate in- 
creased at a sensibly uniform rate of 
about 3 percent per annum; since 
then, however, it has fallen off con- 
siderably. From 1921 to 1926 the 
people of Australia annually increased 
about 2.09 percent. From 1881 to 
1910 some 19 countries (which have 
accurate statistics) increased yearly 
about 1.08 percent; and between 1846 
and 1914 the world increase was over 
0.7 percent per annum. What do such 
rates mean for human food supplies and 
for human conditions generally? That 
is our problem. 

P opular imagination does not 
grasp the significance of rates. His- 
tory goes back perhaps 10,000 years. 
In that time, a single pair increasing 
annually at the rate of one per thou- 
sand, would become only 43,833 per- 
sons; and it would take no less than 
20,708 years to attain to 1,950,000,000, 
about the present population of the 
globe. To suppose the impossible, if 
an annual increase of one per hundred 
could continue for 10,000 years, the 
total reached would be represented by 
the figures 82,716,673 with 86 ciphers 


following; Some faint conception of 
the importance of this colossal number 
can be had if we remember that, were 
the average weight of a human being 
only 100 poun^, no less than 248,- 
293,000 million million earths would 
be necessary to provide material for 
their bodies! 

These illustrations enable us to see 
at a glance that such rates of increase 
as have been recently experienced by 
the human race, can have continued 
but for a short time; or else the earth 
must have witnessed appalling catas- 
trophes for man from time to time. 

And moreover we cannot fail to see 
that the existing rates are ominous for 
our future. Naturally, we ask, “Why 
is man now increasing so rapidly?" 
Self-evidently, a new factor has ap- 
peared. This factor is his recently 
acquired systematized knowledge of 
Nature and the development of his 
powers of invention. 

T hese have given him a better 
insight into the resources of his 
environment and greater skill in ex- 
ploiting it. He can place natural prod- 
ucts where they can be of most service 
and can make them more abundant. 

Man's most recondite conceptions 
in the realms of mathematics, physics 
and chemistry, have proved to be of 
incalculable value. He has become the 
creator of a new order of things. His 
psychological and sociological studies 
are making the adjustment of his vari- 
ous relations more easy. He has a 
better insight into the economic con- 
ditions of life generally, and he has 
gone far to correlate the various realms 
of his knowledge. All this has opened 
up new possibilities for human in- 
crease, and man has multiplied ac- 
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oordingly, and "‘replenished the earth/* 
Nevertheless, this advance cannot 
go on, as we have already seen, without 
limit. The earth can carry greater 
numbers than in the past, because of 
man’s progress in science and inven- 
tion. But it has sharply defined limits. 
Various forms of life have appeared and 
already have passed away. Why? 
Answers have been attempted and 
from them we can see that Nature is 
not without conflicts of interest in re- 
spect to her creatures. 

T he earth’s surface is only about 
197.05 million square miles. Neg- 
lecting its polar areas, its land-sur- 
face is about 52.5 million square miles. 
Agricultural data exist for about 46 
percent of this, the corresponding popu- 
lation being about 41 percent of the 
world’s total. Parceling out the whole 
area on the assumption that it is 
similar to the available data, would 
give, in millions of square miles, the 
results shown in Table L 

Arable lands are thus only about 
one tenth of the whole land-surface of 
the world. One sees at once that the 
available area for the effective use of 
human beings is, after all, very limited. 
In different countries the percentages 
of area available for cereals and food 
crops range between 0.1 for Tunis and 


TABLE II 

Comparison of U. S. Population 
Increase In Millions With 
the Constant Rate 


Actual 

Rate 

Yccir 

Numlier 

Constant 

1790 

3.929 

3.929 

1800 

5.31 

5.29 

1810 

7.24 

7.12 

1820 

9.64 

9.58 

1880 

12.87 

12.89 

1840 

17.07 

17.86 

1860 

28.19 

23.36 

1860 

31.443 

31.443 

1870 

38.56 

42.32 

1880 

50.16 

56.93 

1890 

62.95 

76.67 

1900 

76.00 

103.20 

1910 

91.97 

138.90 

1920 

105.71 

186.95 

2000 

? 

2013.76 


43,1 for Czecho-Slovakia; and for the 
whole world may perhaps be taken as 
under 8 percent. ’The productivity of 
the various areas differs as much as 
seven times. Thus Russia in Asia 
produces 7.0 bushels of wheat per acre; 
Tunis 7.1; while Denmark produces 
51.0; and the Netherlands 49.2. The 
world average is probably slightly over 
14 bushels of wheat per acre, viz. the 
rate of yield of Spain, Jugo-Slavia, 
Australia, and Canada, (1921). The 
United States yield is slightly lower. 

Facts such as these remind os that 
something more than a mere survey 
of areas is necessary to ascertain the 
possibilities of the world's food sup- 


TABLE I 

Division of World *8 Land Area 
(in Millions of Square Miles) 

Total 

.. 52.5 

Unspecified 

. 22.5 

Non-productive 

13.6 

Productive 

. . 16.4 

Pastures 

2.8 

Shrubs 

0.2 

Forests 

7.3 

Marsh 

1.0 

Arable . : 

. . 6.1 

Grasses 

. . 0.79 

Foods 

0.39 

Industrial 

0.37 

Seeds 

0.02 

Cereals 

3.53 


plies. A mere inspection of areas 
would be very misleading. The fact 
is that a very large portion of the 
earth’s surface is not fitted for human 
occupation, nor is it usable for the 
growth of man’s food supplies, either 
animal or vegetable. 

In this connection it is worth noting 
that the total of the number of horses, 
cattle, sheep, goats, pigs, asses, buffa- 
loes, camels, caribou, deer, elks, ele- 
phants, llamas, reindeer, are sensibly 
the same as the number of human 
beings. And further, that from the 
point of view of human food supply, 
they cannot be dispensed with; and, 
although we may make a much larger 
use of sea mammals, fish, and sea 
products generally, both for food and 
for general purposes, the possibilities 
of human increase are not substantially 
altered thereby. 

Life in the sea world is already 
balanced by factors operating in that 
domain. Man is a land animal, and 
the 52.5 million square miles is his 
domain, only part of it being really 
serviceable. Later we shall again refer 
to the light this throws on the limit of 
the world’s population. 

R ETURNING to the question of 
, rate of increase, that which char- 
acterized the population of the United 
States affords one of the best possible 
examples of its intrinsic nature. From 
1790 to 1860 its average value was 
3.01577 percent per annum, from 
which it never deviated except slightly. 
The comparison of the actual numbers 
with those which represent a constant 
rate is presented in Table 11. 

This rate then decreased, and the 
extraordinary significance of that de- 
crease is indicated by a comparison 
again between the actual figures and 
those which would have been reached 
had the constant rate continued. The 
differences, shown in Table II, are 
very striking. 

These differences are due in part to 
social changes, and in part to un** 
avoidable difficulties in exploiting one’s 
phymcal environment. It is worthy of 
note that the constant rate of the table 


would have given by the year 2000 a 
greater population for the United 
States alone than the whole world at 
present contains! 

To continue the comparison further, 
we give in Table III not only the num- 
bers but also the corresponding den- 
sities in persons per square mile, tak- 
ing the area of the United States as 
3,026,789 square miles. We see that 
were it possible for the rate from 1790 
to 1860 to continue to the year 2000, 
the United States would be peopled 
nearly as densely as England and 
Wales are today, the density there being 
670 per square mile. Professor Ray- 
mond Pearl and Dr. L. J. Reed, on cer- 
tain assumptions, estimate that the 
United States cannot carry more than 
65.176 per square mile, a density which 
it would have already by far exceeded. 

By changes in the standard of living, 
however, by improvements in the food 
supply, and by better economics gen- 
erally, the density of 65 per square mile 
can greatly be exceeded, but the figures 
for year 2000 and later are, of course, 
hopelessly impossible. 

W E pass on now to consider the 
existing position for the whole 
world. It has already been noted that 
from 1881 to 1910, 19 countries in- 
creased at the rate of 1.08 percent. 
From 1906 to 1911, 26 countries in- 
creased at the rate of 1.16 percent. 
Obviously we may take an annual in- 
crease from 100 to 101 as an appro- 
priate basic assumption for a study of 
the world’s increase in the immediate 
future. We have already seen that it 
cannot last for many centuries. Start- 
ing with say 1950 millions in year 1928 
we get the results shown in Table IV. 

Thus we see that by the year 2100 
the world’s population would be more 
than five and a half times what it is 
now, if the rate of 1 percent increase 
annually could be maintained. 

It may bring the matter into more 
direct touch with one’s imagination, if 
we turn back to the rate of growth of 
the United States population from 
1910 to 1920, viz. 1.402 percent per 
annum, or 14.938 percent per decen- 
nium. In the middle column of Table 
V the figures in millions for this rate of 
progression are given ; in the right hand 


TABLE III 


Persons per Square Mile Forecast 
for United States at Present 
Rate of Increase 


Year 

Constant 

Rate 

Density 

1920 

187 

62 

1950 

456 

151 

2000 

2014 

665 

2050 

8896 

2939 

2100 

89296 

12983 

2150 

178591 

57581 

2200 

766830 

253348 
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TABLE IV 

Future Population of World 

1 percent increase per year 

1928 

1950 millions 

1980. .. 

1989 millions 

1940. . . . 

2197 millions 

1960 

2427 millions 

1960 

2681 millions 

1970. . 

.... 2962 millions 

1980... . 

3271 millions 

1990 . . . 

3614 millions 

2000. . . 

3992 millions 

2060.. . 

6665 millions 

2100... . 

10797 millions 


column the figures are as given by the 
theory of Professor Pearl and Dr. Reed. 

lliese final figures are based on the 
view that 197,274,000 is the greatest 
population the United States can ever 
carry, and that the rate of increase is 
always proportional to the defect from 
this, divided by this number. Such a 
result, however, indicates that the 
United States can never on the average 
be populated to one tenth of the density 
actually now existing in England and 
Wales and in Belgium, where the den- 
sities are respectively 670 and 665 per 
square mile, while the limit for the 
United States would be only 65.18, 

E ven if the constant annual rate of 
1.402 percent could be maintained, 
the density for the year 2000 would be 
only 106.88 per square mile. The 
dotted line on Figure 1 illustrates the 
numbers which would be reached if the 
rate from 1910 to 1920 were to con- 
tinue. , , 

A survey of the rates of growth in 
various countries, taking also into ac- 
count their natural possibilities, shows 
that some can greatly increase their 
populations as soon as the necessary 
conditions are realized. This fact sug- 
gests that excessive densities of popu- 
lation might well be relieved by ap- 
propriate migrations. The actual 
population-carrying power of different 
regions, however, differs enormously, 
and although it is not revealed di- 
rectly by existing population densities, 
it is to some extent indicated thereby, 
especially if we take large areas into 
account. Refer to Table VI. 

The geographical irregularity of 
these densities is worthy of notice, as is 
also the character of the civilization 
prevailing, and of the forms of govern- 
ment of the various countries. Density 
of population is dependent, not merely 
upon the natural wealth of the terri- 
tory inhabited, but also upon the in- 
telligence and technical knowledge of 
the inhabitants, their character and 
thrift, their standard of living, their 
social economics, their relations with 
othex peoples, their political outlook 
and aspiration; in short, upon their 
character and culture. 

Recent accessions of scientific knowl- 
edge, and better grasp of the possi- 


bilities of its applications to man’s 
needs, as well as sMll in invention, have 
expressed themselves in an increase of 
his food supply, and have thus brought 
about corresponding increases in the 
numbers occupying particular ter- 
ritories. 

Countries like Germany and Japan, 
however, are not living solely upon 
their own food productions; they must 
perforce exchange the products of their 
secondary industries in order to make 
good the shortage in their own produc- 
tion of food-stuffs. When this is taken 
into account, the question of the fu- 
tures of territorial densities of popula- 
tion becomes more complex. 

The fact that nations are not living in 
assured peace and that they are vari- 
ously circumstanced in regard to the 


TABLE V 

Future Population of the United 
States. Comparison of Constant 
Rate with Theory of Prof. Pearl 
and Dr. Reed, in Millions 


Year 

Increase 

Constant 

pearl- Reed 
Theory 

1930 

121.5 

122.4 

1940 

189.7 

136.3 

1960 

160.5 

148.7 

1960 

184.5 

159.2 

1970 

212.1 

167.9 

1980 

248.7 

174.9 

1990 

280.1 

180.4 

2000 

822.0 

184.7 


production of the necessities of life, has 
to some extent forced upon them the in- 
suring of that measure of trade and 
commerce without which they cannot 
maintain their peoples in good con- 
dition. Professor E. M. East in “Man- 
kind at the Crossroads” has dealt with 
this aspect of the question sufficiently 
to show that with increases of popula- 
tion we are moving toward more and 
more critical situations. Studies, like 
those of Mr. 0. E. Baker of the Agri- 
cultural Economics section of the 
United States Department of Agricul- 
ture, afford also an indication that for 
the United States, for example, the out- 
look is disquieting for the future, if it 
be hoped to maintain the present 
standards of living. 

W E have already seen that to keep 
up the rate of population increase 
reached between 1910 and 1920, we 
should have to make the increase of 
food-stuffs in 1980, say, double what 
they would be in 1930 (see Table IV). 
Or, what amounts to the same thing, 
population and its requirements would 
double every 49.786 years. In, say, 
about 250 years, the 105.711 millions 
of the United States in 1920 would 
reach no less than 3383 millions. It is 
these considerations that have com- 
pelled the recognition of the fact that 
Gicreases of populations increase the 


difficulties of growing at the same rate. 

“Can migrations greatly dimmish 
difficulties arising from the over-rapid 
growth of populations?” is a question 
now presenting itself to the world- 
mind. Obviously, were there no in- 
trinsic difficulties, they could tem- 
porarily alleviate the situation. 

But there are difficulties. Differences 
of color and physique, of standards of 
living, of political and social outlook, of 
prevailing hygiene, of language, and of 
average wealth, all hinder migration. 

M ankind is very far from a 
homogeneity for the purposes of 
intermixture. Moreover, successful mi- 
gration often demands that migrants 
shall be specially endowed as regards 
intelligence, courage, and pertinacity. 
Not infrequently they must have a 
modicum of capital to succeed. The 
occupants of a territory are not pre- 
pared to welcome the derelicts of other 
countries. Often other countries will 
not lose willingly their better and 
thriftier citizens who wish also to carry 
away some of the countries’ wealth. 

Another factor of importance is that 
the power to absorb migrants is very 
varied. Enormous areas in South 
America, in Africa, in Russia, in Asia, 
and in Australia could be peopled, were 
the conditions for absorption really 
suitable. But they are not so at pres- 
ent, and the absorbing countries would 
be involved in considerable outlay in 
taking in immigrants. One need only 
(Please turn to page 877) 


TABLE VI 

Population Density of Entire World 


Division or Persons oer 

Country S^iuare Mile 


Continents 

Europe 

Asia 

Africa. . 

North and Central America 
South America ... 
Australasia and Oceania . . 
Countries of over 100,000,000 

British India 

China 

Russia 

United States 

Countries of over 60,000,000 

Germany 

Japan. . 

Feud, I^^‘ States, Asia.. 

Neth. E. Indies 

Countries of over 10,000,000 

England and Wales 

Italy 

Czecho-Slovakia 

Poland 

France 

Rumania 

Jugo-Slavia 

Philippines 

Nigena 

WV ; 

Abyssinia 

Turkey 

Persia 

Mexico 

Brazil 


127.6 

66.2 

10.6 

17.6 

9.6 

2.7 

226 

109 

76 

89 


847 

320 

101 

89 

670 

389 

266 

195 

192 

142 

126 

99 

60 

87 

29 

25 

19 

19 

043 
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and through diatriciB hitherto unprovided with such 

service. This coach carries passengers and their luggage. 


A 13-COMPARTMENT automobile bus, 
a veritable motor-Pullman having a 
sleeper capacity of 26 persons on two 
decks, has just been built by a large stage 
company of Los Angeles. The company will use 
it on the San Diego-San Francisco route. Ad- 
ditional similar buses will eventually extend this 
service to Vancouver, Canada, and across the 
country to east-coast cities. 

The body of this bus, the unique design of 
which may be seen from the illustrations, is made 
of duralumin so that the total weight is only 
14,000 pounds. It is 34 feet six inches long, 
eight feet wide, 10 feet three inches high, and 
cost nearly 30,000 dollars. Every compartment 


Motor Sleeping Coach 



THE REMOVABLE MOTOR UNIT 

The hvs han no hood, so the motor is withdrawn hori7ontaUv on a carriage 
after holts, gasoline and oil feed lines, and the electric lines, are disconnected 



has running water, a wash basin, two 
berths, windows, electric fans and 
lights, thermos bottle, et cetera, and is 
six feet four inches from floor to ceiling. 
A center aisle, located halfway between 
the upper and lower decks, leads to a 
lavatory in the rear. The space inside 
the front door is used as a kitchen 
when the door is closed. This kitchen 
is equipped with an electric stove, 
toaster, coffee urn, and an ice box. 

A remarkable feature of the design 
is the manner in which the 110 horse- 
power motor may be removed. Spare 
motors will be stored at all stations 
along the route, and a new motor may 
be installed in 20 minutes by loosening 
the oil, gas, and electric lines and a few 
bolts. The crew consists of a driver, a 
chef, and a porter. 



COMPARTMENT DURING THE DAY 

Seating arrangement of a tuHhperBon compartment Just irteide the 
, dofir at right ie ehown the baein which turne upward on a hinge 
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NISOUALLY GLACIER, MOUNT RAINIER 

Viniiorn in rapidly increafnng numbers are taking advantage oj the winter sports and the op- 
portunity to climb real, "live” glaciers afforded by this snow-clad mountain that rivals the Alps 


Up Snow-clad Peaks 

Climbing a Mountain of the Rockies 
Where Glaciers Are Plentiful 

By HERBERT OTIS WARREN 


M ount rainier, in the 

western part of the state of 
Washington, lies about 40 
miles south-west of Tacoma, 
and forms part of the great Pacific 
Coast drainage system. With 48 
square miles of glaciers, an expanse of 
ice far exceeding that of any other 
single peak in the United States, 
Rainier even surpasses in magnitude 
and splendor some of the famed 
glaciers of Switzerland. Soaring 14,- 
408 feet into the air, the gigantic pro- 
portions of the peak seem to dwarf 
mountains more than 6000 feet in 
height around the base — and the emi- 
nence covers 100 square miles of terri- 
tory, or one third of the area of the 
Rainier National Park. 

Mount Rainier is now an extinct 
volcano. Indian legends tell of a great 
eruption many years ago, but on rec- 
ord there actually are four noteworthy 
outbursts— one in the year 1843, one 
in 1854, one in 1858, and the last in 
1870. There is no danger of another 
outburst, according to the United 
States Geological Survey, but there is 
evidence of hot springs at the foot 
of the mountain and there are also jets 
of steam near the summit which melt 
holes in the snow and ice. 


The life history of Mount Rainier has 
been a varied one. Like all volcanoes, 


it has built up its cone with the ma- 
terials ejected by its own eruptions — 
with cinders, steamnihredded partides, 
lumps of lava, and with occasional 
flows of liquid lava that have solidified 
into layers of hard, basaltic rock. The 
steep inclination of the lava and cin- 
der layers visible in its flanks has led 
geologists to believe that at one time 
the mountain must have approached a 
height of 16,000 feet — an explosion 
that followed reducing the height by 
some 2000 feet to its present measxire- 
ment. Two small cinder cones later 
filled this cavity, which measured 
nearly three miles across from north 
to south. Ensuing eruptions gradually 
added to the height of the cones until 
finally a low rounded dome was 
formed, this being the present summit. 

E xtending from the summit 
there are great ice streams, four 
to six miles in length, cascading into 
the rivers below. Six massive glaciers 
appear to originate from the very sum- 
mit: the Nisqually, the Ingraham, 
the Emmons, the Winthrop, the Ta- 
homa, and the Kautz glaciers. Such 
glaciers as the Cowlitz, the Pyramid, 
and the Paradise, while of enormous 
size, are born of snows in rock pockets 
or cirques — deep bowls sculptured from 
the ice— and finally merge into the 
glistening armor of the volcano. 

In all there are 28 glaciers on Mount 
Rainier, seven of them being ‘‘live," 
or moving, glaciers which originate in 
the summit snows and move down its 
slopes in their separate canyons, at 
the rate of from 16 to 20 inches a day. 

Through 14 valleys these rivers of 
ice flow in paths self-carved. Just as 
water flows, these ice packed masses 



AN ICE GAVE IN PARAI>IS£ GLACtER 

Hot Bpriw,kt» of $team, and warm air ewrenU, iingiy or togothoft mdU hufo eavenu under ike 
ice* In me ^ground mil be noted a ruehing icy etream which keipe to keep ikie oaee Open 
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turn and twist on their downward 
path, avoiding the harder rock strata, 
until they reach the lower altitudes 
where the warmth turns them into 
rivers of water. 

The ascent of Mount Rainier is 
usually made from Paradise Valley, 
over the Gibraltar route, and should 
be taken under the leadership of a 
competent guide. Before the start, 
the necessary equipment for the long 
hike, such as alpenstocks, amber 
glasses, hobnails and calks for boots, 
khaki breeches, et cetera, can be 
secured at nominal rental fees. Actor's 
face paint is also necessary to pro- 
tect the face from sunburn. 

T he party leaves the valley in the 
afternoon in order to reach Camp 
Muir before dark. Here, the Govern- 
ment has erected a stone shelter cabin 
which protects the climber from storm 
and wind. With blankets also pro- 
vided, a good night's rest may be had 
before continuing the climb early next 
morning. 

Cowlitz Cleaver, a narrow spur of 
rock, is a difficult ascent and it is not 
until about eight o'clock that the base 
of Gibraltar Rock is reached. The way 
now leads over a narrow ledge on the 
face of the cliff, part of the way over- 
hung by icicles and rock masses. This 
tiny ledge leads to the base of a nar- 
row chute between the ice of the upper 
Nisqually Glacier and the body of 
Gibraltar. By aid of ropes suspended 
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NEAR THE SUMMIT 

Climbers with guides ascending Movnt 
Rainier, The ladder used is carried along 
in sections that are easily joined together 

from the cliffs this arduous passage is 
made, one person climbing upward at a 
time to avoid slides of ice and rock 
debris. Gibraltar, 12,679 feet high, is 
reached about 10 o'clock, and there 


S43 

now remains a long snow slope to 
climb. One hour later, the rim of the 
south crater is reached. This rim is 
always bare of snow, but the crater it- 
self is perpetually snow-filled. It may 
be traversed without risk if the edge is 
not approached, for the snow is there 
melted out in caverns by the steam 
jets. Columbia Crest, the pinnacle of 
the peak, is just beyond, but out of a 
party of say, 20 climbers, perhaps 15 
will be able to make the final climb, the 
rest being too exhausted to accomplish 
the strenuous task. As a usual thing, 
tourists are content to explore the ice 
caves and climb the smaller peaks. 

T here are certain well-known 
rules of mountaineers which, when 
adhered to, make the ascent of Mount 
Rainier comparatively easy. First of 
all the over-ambitious should curb 
their desire to start immediately for 
the summit; they should first practice 
on the shorter hikes, and in this way 
become accustomed to the higher alti- 
tude and toughen their muscles for 
the longer climb. Moderation in diet 
and the avoidance of heavy food of all 
kinds are precautions that cannot be 
too strongly recommended for those 
attempting to make the ascent. 

Perhaps you've never heard of the 
plant whose seeds bore their way into 
the earth like a brace and bit. Then you 
will be interested in the coming article 
describing this marvel of nature. 




A DANGEROUS GLACIAL CREVASSE TUMBLED HEAPS OF ICE 

A party on NioanaUy OUteior, hS uinutao watk from ParaOioe Inn. A hike of an hour Mnge the aiiMwf party to scenes such as this. 

PeSSoBoMHngm glaeiero are under the direotion of eompetent guides AU are equipped vnth alpenotoeke, darkened glasses, and warm dolhes 
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THE FINAL ASSEMBLY 

Varfoti* maehining operations are carried out on the Uft side and right with the mss bars. These sub-assemblies transfer to the transeerM 

side meniberB as they come from the rear on parallel conveyorSf together machine in the foreground where they are clamped together ana ritetoa 


One Machine Fills a Huge Plant 

Greatest Automatic Machine in the Automotive Industry Receives 
and Inspects Strip Steel and Turns Out Completed Frames 
Almost Untouched by Human Hands 

C haracterized as one of metal, each of which has a capacity of facturing line where the sequence of 
the most romantic accompHsh- about five tons. These crates pass operations is: (1) offsetting strips for 
ments of the modern industrial through the acid and alkali tanks and vertical ben^ in the frame; (2) piercing 
era, the plant of the A. 0. then through the oil tanks to give a left hand strips; (3) piercing right hand 
Smith Corporation for making auto- protecting coat of oil. strips; (4) blanking both sides; (6) 

mobile frames is virtually one huge From this point the steel is auto- forming the left hand blanks; and (6) 
automatic machine which receives and matically carried to the side bar manu- forming the right hand blanks, 
inspects strip steel and manufactures 
a completed enameled frame in less 
than two hours. 

Except for minor operations such as 
pickling, cleaning, and oiling the stock, 
and inspecting the assembled frame, 
the automatic machine takes care of 
all operations and the unit being manu- 
factured is not touched by human 
hands, each frame remaining on con- 
veyors 90 percent of the time. There 
are 552 operations on each frame, and 
since the plant has a capacity of 7000 
frames daily, the daily operations per- 
formed by the machinery total 4,000,- 
000. The plant is 600 feet by 212 feet. 

T he first unit in the manufacturing 
line is the inspection machine. This 
machine automatically rolls the strip 
steel to remove curvature, measures it 
for thickness, length, and width, and 
automatically stacks it in piles. Re- 
jections are thrown aside in a separate 
pile. 

A monorail crane then carries the 
steel to the pickling department which 
consists of crates made of acid-resisting 
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The left hand and right hand mem- 
bers are offset alike and are carried 
along the line to the piercing presses. 
Locating notches to secure accurate 
registering in the blanking presses are 
also made on the piercing presses. 

After the side members have passed 
through the blanking machine, they 
are carried down the conveyor and 
transferred to the forming press which 
forms first the left hand and then the 
right hand members by means of fingers 
which are almost human in their action. 

All side members are then transferred 
to the side-member assembling line. 
Here they are loaded automatically in 
pairs on trucks which are carried by a 
reciprocating conveyor down the line. 
This line, approximately 400 feet long, 
stops at 19 stations, at each of which 
several machines are at work pinning 
and riveting brackets in place to com- 
plete the side member sub-assemblies. 

S INCE side members are handled in 
pairs and the cross members in- 
dividually, four manufacturing lines, 
each with a capacity of 450 cross mem- 
bers per hour, are necessary to keep 
step with the two side member lines. 

In the four lines which fabricate the 
cross members there are blanking 
presses which also pierce holes, draw- 
ing presses which form the end laps as 
well as the channel or other section as 
required, automatic drilling machines, 
and riveting presses. 

When the side and pross members 
have been fabricated they are carried 
by conveyors to the final assembly line. 
Here they are picked up automatically, 
fastened together in proper relation- 
ship to each other, and automatically 
riveted. The rivets used in this opera- 
tion are fed •into tubes below the 
assembly lines and carried by com- 
pressed air to the riveting guns. Ap- 
proximately 90 rivets are placed in 
about 10 seconds, the final heading 
being done on another machine 


equipped with jaws variously shaped 
to operate in any»position desired. 

At this point the assembled frame is 
checked by inspectors for alignment 
and proper location of the various holes 
and locating points. Following the 
inspection, the frames go to the auto- 
matic washing and enameling unit. 
Here they are cleaned, dried, and then 
discharged by gravity to the loading 
station of the painting machine where 
they'are coated with a high-tempera- 
ture baking enamel. A conveyor chain, 
about 700 feet long, carries the frames 
through a two-story oven in which they 
are baked for one hour. 

The one link remaining is that of 
storage. Since shipping schedules 
could not possibly be arranged to move 
continuously the enormous production 



SPRING-HANGER MACHINE 

Special machinee for making small parts 
are distributed along the sub-assembly line 



THE 19-STATION LINE 

Various machining operations for side mem- 
bers are ptrformed on these parallel ways. 
Assembly is completed ai the far end 

of this plant, adequate storage space 
is necessary. Therefore the plant is 
equipped with a storage house 385 feet 
by 216 feet. In this building monorail 
crane systems are provided on two 
levels to transfer bundles of frames to 
the racks specially designed for this 
purpose. Besides the indoor storage 
there is a supplementary ^rage yard 
outside the building which is served by 
means of swinging cranes. 

Besides being spectacular in its per- 
formance, this plant is said to be a 
commercial success. It is said that the 
number of men employed to supervise 
the automatic equipment- about 200 
— is less than one fifth the number 
necessary for a semi-automatic plant 
having an equal production capacity. 



STORAGE BUILDING 


M the upper Hght may be seen l^aselingrnono^^ 

ffMt be run ossr any oiiw to deposit frames on the extended brachets 
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Inventions for the Household 




SALT AND PEPPER SHAKER 

This duplex salt and pepper 
shaker of glass has a sliding top 
which normally covers both salt 
and pepper but can be slid over 
to the left or right to expose 
either . — Better Sales Company , 
112 Market SL, San Francisco 

^ INDOOR FOLDING ^ 
CLOTHES RACK 

A floor area of only 20 by 36 
inches is equivalent to 75 feet 
of drying space when this fold- 
ing rack is used. When folded, 
it takes up no more room than an 
ironing board. It weighs only 16 
pounds, but is large enough for 
the largest sheet. Clothes hang 
over wooden rods so they will 
not be line-marked or otherwise 
soiled. Useful in apartments 
away from outdoors grime. — 
Handy-Ann Co,, Portland, Ore, 







ICE CREAM FREEZER AND CHURN 

The two photographs at the left show a new 
freezer designed to operate in a washing 
machine. The illustrations at the right show 
a churn that«is similarly operated. (Freezer 
and churn are shown in two different types 
of washing machine.) In the freezer, an ad- 
justable friction disk in the top cross-arm 
holds the dasher in place while the can 
turns on a bronze shaft that extends up 
through the ice chamber. This shaft is con- 
nected to the center post of the washing 
machine. An outside can surrounds the ice 
chamber and catches the overflow; no salt 
water can come in contact with the washing 
machine. The churn has a post in the center 
which fits down over the center post of the 
washing machine. Its operation is similar 
to that of the freezer. City dwellers can 
always have fresh butter by buying whole 
milk and churning it themselves.— Cole 
Manufacturing Company, Birmingham, AUl 







" UNIQUE CAKE PAN A > 

To make a cake like the checkerboard slice 
at the right, drop the center section, consisting 
of two concentric rings, into the large pan; 
pour different colored cake batter into the 
three rings; and bake in usual way. Arrange 
the layers properly and you have it.— Lewis 
and Conger, J^5ih St, at Sixth Ave., New York 


The distinctive feature of 
this new clothes hanger 
from France is that it 
carries its own protection 
against moths. Under- 
neath each arm a recess is 
cut to receive moth balls 
in a special flat wafer 
shape. Over each of these 
there is a perforated metal 
guard which swings open 
for inserting fresh wafers 
and snaps tightly closed. 
— Lewis and Conger, J^5ih 
St, at Sixth Are,, New York 



CLOTHES SPRINKLER 

This simple device is almost an in- 
stance of the turning of swords into 
ploughshares for it is being made in 
Germany with the same machinery 
used during the war to make shells. 
Made of thin aluminum, it holds 
about a pint of water . — Lewis and Con- 
ger, U5th St, at Sixth Ave,, New York 


TABLE ELECTRIC FAN 

Attractive as well as, practical, this 
new fan represents a radical departure 
from existing standards. The fan turns 
in a horizontal planfe, well protected by 
the flligree guard, and throws a cur- 
r^t of air upward against the deflec- 
tor which, in turn, throws it outward 
without creating a direct draft. The 
' topi mUy be used as a container for 
itvAtk, flowefiB, or any variety of oma- 
Manufactur- 
ing Ca,, PHladetphia^ Pennsylvania 


GAS RANGE LOCK A 

In a home where there are children, 
this lock is almost a necessity. The 
gas cocks are enclosed in a metal hous- 
ing which is easily manipulated but 
which eliminates the danger of acci- 
dental opening of the cocks by children 
or a loose apron string . — Rolland and 
Neuharih, 202 Barton SL, Flint, Mich, 

CORK-BACK BRUSH > 

The bristles of this brush are mounted 
in a solid piece of cork. It will float on 
top of the water and the back will not 
crack from constant soaking. For this 
reason, it should outwear some wooden 
hrash^,— Marshall Field Co,, Chicago 
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ALL METAL GUITARS 


The instrumentrt shown here are made of 22 gage German silver and use a new 
principle of sound production. Contrary to the popular belief that two resonators 
will resonate more than one, two of the circular amplifiers are placed 
on the treble side and only one on the bass side when the bass tones are to be 
emphasized.— S/icrmon Clay and Company, 5S6 Mission St., San Francisco 




MARCEL WAVER 


With this iron, models of which are 
made to be heated electrically or on a 
stove, marcel waves are made by a 
lever attachment that pushes forward 
or backward in the groove to curve 
the wave to front or rear. — The 
Marcel Waver Company, Los Angeles 




RACKET CHAIR 


TYPEWRITER ANCHOR, SILENCER, AND SHOCK ABSORBER 

A new clamp which, when fastened to the typewriter with two screws, allows 
quick transfer of the machine to other desks yet always anchors it securely. 
At the left is shown a typewriter held in place by two of these clamps and at the 
right is a close-up.-' T/ie Lin^May Company, 111 W, Jackson Boulevard, Chicago 




PIPE CLEANER 


MINER'S SAFE FLASHLIGHT 


Embodying the principle of snow- 
shoe manufacture, this canoe chair 
was designed by a Maine woods 
guide. It weighs four and a half 
pounds and is made of white ash, 
spruce, and selected rawhide.' — 
Kabin-Kraft^ Service, Augusta, Maine 


This nickle-plated cleaner resembles 
a fountain pen and may be carried in 
the pocket. A spiral wire, which k 
extended by a sliding button, cleans 
any stem, curved or straight. A 
heavier rod cleans the how\,‘-*CoBiiek 
ProduetsCo„J^00W,2$rd St, NewYork 


The lamp holding mechanism of a 
flashlight design^ to prevent ex- 
plosions when a lamp shatters in an 
atmosphere of gas. When the bulb 
breaks, base is hurled out, and cur- 
rent is cut of . — NcAkmat Oorhcn 
Co„ Ine., $0 B. J^d St, Ntm ycrfc 






The four soft rubber pads of this 
device are agitated by a small 
electric motor, their movement be- 
ing such as to thoroughly knead the 
scalp, induce better circulation, make 
the scalp healthy and promote hair 
growth. — Blud-Rub Mfg. Co,, 730 E 
Washington St.^ Indianapolis, Ind. 


This helpful little device consists of a 
conveniently shaped, hand fitting 
metal container, filled with a roll of 
gummed tape. A slight thumb 
movement slides the tape out per- 
fectly flat, a metal edge being pro- 
vided for detaching sections. — Handy 
Roll Co., Fruiimle, Oakland, Cal, 



FERTILIZER SPREADER 

This spreader has been designed to 
make possible the even spreading of 
fertilizer, lime, or gypsum over the 
lawn. It removes the danger of 
burned-out grass due to uneven 
spreading by hand. For spreading 
fertilizer or sowing grass seed, the 
device is operated like a lawn roller. 
— SUmdard Equipment Co., 965 
S^ond Ape., W„ Cedar Rapide, Iowa 


EXPLODING TIMBER-SPLITTING WEDGE 

Black powder is first poured into the chamber in the wedge blade; the wedge is 
then driven into the timber; the fuse is lighted; and the explosion that results, blows 
the log npuTt.— Hutchinson Mfg* Co., 7721 Susquehanna St., Pittsburgh, Penna. 
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The Scientific American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 


Lincoln Highway Signed with 
Concrete Posts 

D uring the past summer, the Lincoln 
Highway, stretching from east to 
west across the country, was re-marked by 
concrete posts of an entirely new and 
unique design On the side of these posts 
facing the motorist, there appears an 
arrow, cast of blue concrete, directing the 
driver to proceed straight ahead or turn 
to the left or right. 

On the face of these markers, there are the 
familiar Lincoln Highway red, white, and 
blue bars, each being cast in colored con- 
crete, while above this there is a bronze 
medallion of Lincoln set into the concrete. 
This medallion, which is four inches in 
diameter and somewhat similar to a coin 
in arrangement, bears the inscription: “This 
highway dedicated to Abraham Lincoln'.'* 
The plan to mark the highway in this 
manner has been under consideration for 
several years, but the initial cost prevented 
until two sponsors of the Lincoln Highway 
— Willys-Overland and General Motors — 
both of whom have contributed to road 
building in the far west, offered to finance 
this new venture. It is believed such mark- 
ers will eventually supplant present 
methods, all of which require a heavy ex- 
pense in maintenance. 

The Lincoln Highway posts, being made 
of two imperishable substances, concrete 
and bronze, are expected to last indefinitely 
and will require no maintenance. 


Locomotive Has Front End Cab 
\/fANY horses win races only because 
their shoes have the right shape and 
weight. Railroads have found that some of 
their “iron horses’* can win the race against 
large operating costa by making a few 
changes in the construction of their loco- 
motives. 

The Southern Pacific, which maintains at 
Sacramento, California, one of the largest 
railroad shops west of the Mississippi, re- 
cently r('-modeled one of its locomotives in 
order to improve its efficiency by increasing 


its tractive power from 86,040 pounds to 
105,340 pounds. This remodeled locomo- 
tive is now undergoing test. 

The Southern Pacific’s Overland Route 
is the shortest of the main transcontinental 
rail arteries connecting the large productive 
regions of the Pacific Coast with eastern 
markets. From San Francisco Bay it 
travels northeasterly through the valley of 
the Sacramento and then climbs easterly 
across the Sierra mountains toward Reno 
and the east. The climb over the moun- 
tains is a gentle but continuous ^rade. To 



The symbol familiar to travelers 
on the Lincoln Highway as it now 
appears. It is built of concrete 


facilitate the heavy perishable traffic over 
the Overland Route, the company placed 
in service a number of “articulated com- 
pound Mallet consolidation” locomotives to 
operate between Sacramento, California, 
and Sparks, Nevada. 

After a study of their operation over a 
period of time they were, with some excep- 


tions, found satisfactory for the type of 
service they were assigned to? These excep- 
tions were that the locomotives in traveling 
down grade could not “drift” but had to 
“roll” under steam pressure. Another ex- 
ception was that they could not travel fast 
enough for the service required. These two 
factors counted greatly against their 
operating efficiency. The company there- 
fore made a study to determine how the 
locomotives could be rebuilt to eliminate 
these factors. 

Last March the company released from 
its Sacramento shops locomotive C. P. 
4028, the first of seven similar Mallets to 
be rebuilt. This locomotive had two high 
pressure cylinders with 26-inch diameter 
by 30-inch stroke, and two low pressure 
cylinders with 40-inch diameter by 30-inch 
stroke, giving a tractive effort of 86,040 
pounds. 

In the shops four new high pressure 
cylinders of 22-inch diameter and 30-inch 
stroke were built in the locomotive to give 
a tractive effort of 90,940 pounds. 

The boiler was heretofore built in two 
sections — the forward section consisting 
of a preheater and smoke box, and the back, 
the firebox and boiler proper. The pre- 
heater was removed, the boiler being 
made all in one section, and the same overall 
length was maintained by the application 
of a combustion chamber to the firebox and 
slightly increasing the length of tubes. This 
improved the design to the extent that its 
evaporating capacity was increased about 
16 percent. A front end throttle was 
installed in the smoke box, which location, 
in addition to supplying super-heated steam 
to the auxiliaries, has the advantage of 
giving the engineer better control in 
handling the locomotive, thus enabling 
him to prevent unnecessary slipping of the 
drivers. A type “E” superheater, open 
type feed-water heater and two mechani- 
cal lubricators were also installed. 

The cab fixtures were rearranged to give 
enginemen a better view of the gageis^ and a 
new design throttle rigging was applied, 
giving easier control. In general, this 



The Southern Pacific’s locomotive that seems to run 
tmekwards. Note the eight powerful driving wheels on 
this side and the booster under rear end of the tendier 
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arranir<^ment provides more room in the ray oscillograph had not been developed Peek, Jr., in a paper presented before the 
cab which is now mounted on the forward at that time and various types of surge Franklin Institute in Philadelphia in 
end of the locomotive. recorders were used. Early this summer, September, 1924, based on his many years 

The water capacity of the tender was in- engineers of the above mentioned com- of experimenting with artificial lightning, 
creased from 9800 to 12,000 gallons and oil panies, with Mr. Peek, who is credited with This field laboratory was planned with 
capacity from 3112 to 8771 gallons. having done more experimenting with arti- the expectation of continued observations 

A new front truck having greater ficial lightning than any other engineer and on natural lightning, with the realization 
capacity and larger journals was installed 
on tender and an auxiliary locomotive or 
booster was installed under rear of tender. 

This booster develops a tractive power of 
approximately 14,400 pounds in addition 
to that developed in the locomotive cylin- 
ders. The remodeled locomotive cannot 
now be called a Mallet as the name refers 
to a system of compounding an articulated 
engine first proposed by Anotole Mallet. 

It is, therefore, now called an * ‘articulated 
consolidation” locomotive. Its efficiency 
is being tested by a dynamometer car. 

Natural Lightning Writes Its 
Own Record 

'VJATURAL lightning, untamed and de- 

structive electricity that is measured 
in millions of horsepower and millionths of 
a second, hasd)een made to write a record 
of itself. In the foothills of the Allegheny 
mountains near Lake Wallenpaupack, 

Pennsylvania, where engineers of the 
General Electric Company have been co- 
operating in experiments and investigations 

of the 220,000-volt transmission lines of the The record written by a stroke of natural lightning by means of the cathode- 

Pennsylvania Power and Light .system for ray high-speed camera. Note the maximum surge at 10 millionths of a second 



more than three years in an endeavor to 
ascertain the characteristics of lightning, 
the greatest enemy of high voltage trans- 
mission lines, a photographic record has 
been obtained showing the nature of a 
lightning stroke on transmission wires 
before reaching the ground. This is the 
first 220,000-volt line ever built in a light- 
ning-infested territory, and the first in the 
world outside of California. 

The accompanying picture, the first of 
its kind ever made in the world, reveals a 
stroke on the transmission wires of ap- 
proximately 2,600,000 volts. It was made 
automatically by a portable cathode-ray 
oscillograph. This device can record what 
happens in a millionth of a second, or even 
a fraction of such a brief interval. 

The General Electric Company, in co- 
operation with the Pennsylvania Power 
and Light Company, the Philadelphia Elec- 
tric Company and the Public Service Elec- 
tric and Gas Company, of New Jersey, 
began this study of natural lightning on 
transmission lines in 1926. The cathode- 


who recently announced an artificial flash 
of more than 3,600,000 volts, made an in- 
spection of the 66-mile, 220,000-volt trans- 
mission lines extending from Wallenpau- 
pack to Siegfried, and selected a location 
for the experimental laboratory. 

Less than a week after the cathode-ray 
high-speed camera had been put in working 
order, the awaited thunderstorm arrived 
and the picture was taken. The negative 
showed that before five millionths of a 
second had passed the voltage wave had 
climbed to more than 1,500,000 volts. A 
local disturbance, due to an induction 
flash-over and reflection, caused a rise to 
2,600,000 volts in a fraction of a millionth 
of a second. This splash or ripple then 
died down in a millionth of a second and 
the wave passed to below dangerous value 
in about 10 millionths of a second and then 
to zero. 

This particular picture is especially inter- 
esting since it shows characteristics closely 
in line with predictions made by F. W. 


that a great deal of data will be required 
for practical solution of lightning control 
on transmission systems. 

Color “Movies” for Amateurs 

T he Eastman Kodak Research Labora- 
tories, under the direction of Dr. C. B. 
K. Mees, have been working for a number 
of years to perfect color movies. The 
most radically new element in the process is 
the film. Instead of having the usual 
smooth surface, the side opposite the sensi- 
tive coating is embossed with cylindrical 
lenses so minute as to be invisible. These 
lenses, which are part of the film itself and 
made of the film substance, would each 
look, vastly magnified, like a rib of a corru- 
gated iron roof. They run lengthwise of the 
film and 569 of them occupies an inch. 

The effect of these invisibly small lenses 
is to separate the rays of light which come 
through the three segments of a three- 
colored “light filter” into the camera. Each 



View pt the 6itei?lor of the amall buildlnft near Lake 
WilhanpaiiMidc^ pana^lvanlat where the flret rec^ of 
k rntmad fitthtnfatg etroke waa obtained by endlheeta 



The cathode-ray oeciUo|h'a|»h opened to ehow tube and 
camera. General Eiectrk: Company enaineere are uelnt 
thie equIiMnent to team eecrete of natural lightning 
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The manner in which the rays from the three filter colors are laid on the sensi- 
tive emulsion by the many minute embossed lenses of the new color films 


of the three colors of the filter — red, green, 
and blue — lets into the camera, from the 
scene in front of the camera, only the light 
rays of its own color. The three differently 
colored light rays register on the film only 
as black and white; but each tiny lens em- 
bossed on the film so distributes the light 
rays falling upon it that the different colors 
register on the sensitive film emulsion as a 



The color filter used in the new 
Eastman color “movie” process 

distinct black and white impression for 
each color at that point. 

The light of the projector then passes 
through the film in such a way that it 
shines out through the tiny film lenses, and 
then through the projector lens; and each 
ray is directed through the. proper color on 
the light filter, to fall on its proper spot on 
the screen. The combination of the three 
colors, red, green, and blue, gives every 
possible natural color. 

The process is first being introduced for 
the use of amateur photographers. 

The most significant thing about the new 
process is its complete simplicity. The 
amateur cinematographer’s part has been 
made as easy as taking snapshots. He 
merely has to insert a “color filter’’ into his 
home movie camera and thread his special 
film. All previous color motion picture 
processes have entailed highly complicated 
cameras and finishing methods. 


Bob White Eats Potato Bugs 

S MALL boys, getting aching backs and 
no fun at all hunting potato bugs in the 
parental potato patch, may well sigh for the 
company of a few southern quail. ,N. L. 
Wiley of Beaufort, North Carolina, states 


that he has observed these beautiful little 
game birds eating potato beetles. They 
seem to be about the only birds that will 
condescend to such a diet, for even ducks 
and guinea fowl, which will ordinarily eat 
anything they can get into their beaks, 
refuse to touch them . — Science Service, 


A Power House on Stilts 

I N order to avoid shortening the spillway 
length on dam Number 7 on the Ken- 
tucky River, the Kentucky Hydro-Elec- 
tric Company designed a power house of 
unusual construction to utilize the normal 
fall of 16 feet at this point. Of the 14 
dams and locks for slack navigation on the 
Kentucky River, Number 7 is the shortest, 
with a spillway length of only 340 feet. As 
a maximum flood stage has been known to 
give 27 feet of water on the spillway with no 
fall, it was considered highly undesirable 
to build a power house directly on the dam. 


The high cliff at the end oppositq the lock 
made it impractical to build the powjBr 
house beyond that abutment. The prob- 
lem was solved by placing the power house 
over the dam on stilts, as it were, and above 
flood level. This left the spillway prac- 
tically unobstructed. 

In the power house, which is 21>^ feet 
by 91 feet, there are three generators with 
an aggregate capacity of 2000 kilowatts.The 
three hydraulic turbines driving these 
generators are installed in pits built with 
their roofs level with the crest of the dam. 
Over the wheel pits is a deck which supports 
the trash rack. Upon this deck, which 
forms a part of the spillway of the dam, 
are three piers about 50 feet high, which 
support the power house. These piers 
are centered directly over the turbine 



Dr. C. £. K. Mees, who has been 
given credit for new color “movies” 


shafts which pass up through the piers 
into the generator room, being thus pro- 
tected from floating drift. At the outer, 
or river, end, the power house has a canti- 
lever extension over the dam while a 
similar extension at the shore end provides 
room for the switchboard and auxiliaries, 
(Please turn to page 371) 
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This genuine wood board 

is grainkss 

and won’t check or split / 

Possesses uniform strength and remarkable workability. Highly 
resistive to moisture. Very tough and dense. Has a smooth, attrac- 
tive surface on the face side, and requires no paint for protection. 

Also takes any finish beautifully. Send for large, free sample. 


A decade ago no one ever 
dreamed that there would be 
such a thing as grainless wood. 
Yet it has now been on the 
market for more than two 
years, and new uses are being 
discovered for it right along. 

The name of this product is 
Masonite Presdwood. And remember that Presd- 
wood is all wood; genuine wood torn apart and 
put together again. 

Presdwood will not crack, check, split or 
splinter. It shows minimum contraction and ex- 
pansion under the most severe working condi- 
tions. Stoutly resistive to moisture and to sudden 
changes of temperature, it is practically immune 
to warping, shrinking, swelling, buckling. 

It cannot damage tools 

Presdwood contains no grit, no resin, no for- 
eign matter of any kind. It cannot damage tools. 
Convenient and easy to handle it also eliminates 
waste in cutting. And it frequently reduces the 
number of manufacturing operations. 

Presdwood has a very smooth, attractive sur- ' 
face on the face side and requires no paint for 
protection. It also takes any finish beautifully: 
lacquer, paint, stain or varnish. 

Another one of the outstanding advantages of 
Masonite Presdwood is that it can be used on any 
woodworicing machinery, and possesses amazing 
workability. In fact, it is so widely adaptable 



FOR PANEUNO 



that the number and ver- 
satility of its uses seem to be 
unlimited. 

These uses include signs, 
both outside and inside; cut- 
outs of all kinds; breakfast 

nooks and kitchen cabinets; for tension boards 
closet lining and display 
booths; paneling, interior finish and office par- 
titions; radio boxes; showcases, show window 
flooring, store fixtures and table tops; bedroom 
screens and fire screens; toys, tension boards 
for radio speakers and portable billiard tables; 
Sager boards for potteries; forms for reinforced 
concrete ; truck bodies ; motor boat hulls. 

Where next? 


Where will Presdwood be used next? Nobody 
knows! 

Within the past few months it has gone into 
the making of cooling trays for hot castings, 
incubators, clothes hampers, work-bench tops, 
starch trays for candy-making, flower boxes, doll 
houses and concrete forms. 

And just recently it has come into demand for 
cafe nooks and for the fences of baseball parks! 
Thus you see that there is really no limit to the 
uses i^or Presdwood. Write for a free sample 
and find out what it will do for you. 


MASON FIBRE COMPANY 

Sale$ Offices: Dept. 2610^8, 111 VT. Washington Street 
Chicago, Illinois 


IN MAKING MOVIES MiUs: Laersh Musissippi IN BUILDING BOATS 



— ' " 1 1. I . "’(I 





SCIENTIFIC AMERICAN 


OctolmiW 


Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

/n chargt, DanM Guggenheim School of Aeronautics, New York City 


Intercollegiate Flying Contests particularly . among University students, airfoil section. Thus they are not simply 

G rover C. LOENING, the well- The Flying Club of New York university resistance producing elements, but them- 
known airplane designer, has given is particularly fortunate in having secured selves contribute to the lift of the wings* 

a sum of 6000 dollars for an Intercollegiate the loan of a Curtiss Robin. The planes 

Flying Trophy. The first contest will be must be powered with an OX-6, OO-horse- Popularizing the Glider 

T he history of gliding in the United 
States is mainly a record of the scien- 
tific work of the great pioneers, Mont- 
gomery, Chanute, and Wilbur and Orville 
Wright. The famous English pioneers of 
the first half of the Nineteenth Century 
made valuable theoretical investigations 
and many flights with powered models. 
They may be said to have ‘invented'* the 
airplane. 

But the airplane would never have been 



Looking forward in cabin of Curtiss Robin. Note the clear vision possible 


held at Mitchel Field, Long Island, Stu- 
dent teams from colleges and technical 
schools must include three men who hold 
Department of Commerce licenses. Each 



power engine, and the Robin is the most 
modern plane designed around this engine. 

In the old days a Curtiss Jenny with 
an OX motor, with open cockpit, and carry- 
ing but a pilot and one passenger, was re- 
garded as an efficient ship, when its maxi- 
mum speed was only 73 miles an hour. 

The Robin, in spite of its relatively small 
power, is a three-place, cabin plane, having 
a maximum speed of nearly 100 miles an 
hour, with a cruising speed range of 786 
miles, and a service ceiling of 12,800 feet. 

The bracing structure of the plane is 
particularly neat. The no-axle chassis is 
hinged at the bottom of the fuselage. The 
telescopic member runs up to the front 
wing-struts, providing a wide tread with 
the lightest possible landing gear. The 
struts supporting the wing are wide, and of 



Instrument board and controls in 
pilot’s cockpit of the Robin plane 

reduced to practice without the hazardous 
experimental work of the glider exponents. 
The earliest, authentic, man-carrying glid- 
ers were built by a French sailor. Captain 
Le Bris, who, without much scientific 
training but with wonderful instinct, per- 
formed some wonderful glides in the 
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International Truck Triumphs 
Over Sahara’s Wastes 



I F I WERE asked to state why Baron 
Frederikvon Blixcn-Finecke and I 
crossed the Sahara by truck, I could only 
answer that in doing so we attempted and 
accomplished something which everyone 
claimed was impossible. We both felt that, 
having gone so far as buying an Interna- 
tional Special Delivery foi the trip, we 
would ignore advice and go on. 

On March »6th we started our adven- 
ture from Kano, in Nigeria. Out of Zinder, 
appalling heat enveloped us, our thermom- 
eter registering xas® in the shade. Progress 
from Niamey on was slow, barely averaging 
ten miles per hour. 


The desolation at Tabankort, an abandoned 
military post, would drive most white men 
crazy in a month. The heat is beyond descrip- 
tion. The water is almost as salt as the sea, 
so we decided not to fill our two lo-gallon 
drums as we should pass another well called 

Asselagh, farther on. The going became stead- 
ily worse. At dusk we came to the conclusion 
we had missed the well. We were faced with 
the tdtemative of going on or of turning back. 

Either way courteddeath and a tetribleonc, 
but we decided to go on. At a 130 a. m*, we 
were compelled to stop, overcome by exhaus- 
. tion. A smallglass of wa- 
teranddry 
biscuits 
lor but 
siotasound 
of com- 
pUi nt 
from OUT 
wonderful 
truck«Thc 

I/' 



Thrilling story of first 
four-wheel truck to conquer 
3,000 miles of world*s 
greatest desert, by 
SIR CHARLES MARKHAM 

BrjtiAK soldier, explorer and big-game hunter 

going became worse, involving corrugated iron 
sheets under the wheels, which otherwise would 
have sunk to the hubs in sand. Four feet forward 
— stop. Scratch sand, replace snects, again for- 
ward four feet. There was less than a gallon and 
ahalf of water left. Our International was boil- 
ing constantly but kept faithfully on and every 
drop of water poured into 
the radiator was like part- 
ing with our life’s blood. 

Finally, a speck on the 
horizon! Our hopes rise, 

«What if it,” we cry, 

<*cRn it be water?” Hard- 
ly can we curb our impa- 
tience. We reach the steel 
drum. Empty ! Our hopes 
are dashedand bothsecretiy 
think we have come to the end of our last journey . 

The next day, we ran a deep valley or 
sand. The truck sank in to the axle. Only aquart 
ofwater left— for the «toine, or ourselves? We 
compromised vrith a mouttiful apiece and the car 
4 ianK the reet- Progress was terribly slw, the 
enick shudder^ under the terrific atraittfrom 
die reaiitaiiee of m»d, but coming through 
with dying ceiori. ^e climb a smaU escarp- 



ment, and see, barely a mile away, five 
drums standing in solitary state. Aicthey 
empty, or filled with water or petrol ? Baron 
Blixen drags his weary steps toward the 
drums. What an eternity it takes to cover 
that mile; but eventually he reaches them. 

It is water ! With feverish haste we drink 
the precious liquid which means life. 

H H 'A 

Next morning we were off into the Tan* 
ezruft Desert, where it has never been known 
to rain, and reached Rcggan two days later. 
On April lath we reached Algiers, having 
covered4,535 kilometers (z,8 18 miles) in six- 
teen days. From Kano to Algiers, we con- 
sumed 156 gallons of petrol (187 U. S. gals.) 

We were not only glad to have accom- 
plished the journey, but to have done it in a 
regular stock model International Truck, 
without special equipment or prepara- 
tion, other than extra fuel, tires, and 
water ; no spare parts of any descrip- 
tion were carried— or needed. 

Note: These are short excerpts 
from this adventurous journey across 
Sahara. International Harvester will 
be pleased to send you with its com* 
pliments, the complete story of Sii 
Charles, in booklet form, profusely 
illustrated. Use coupon below. 


Iniernttional Harvester Company of America, Inc. 
610 South Michigan Ave., Chicago, lU. 

I would enjoy reading the fUll story of Sir Charles 
Markham's <oumey across Sahara. 
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Seventies, using wings shaped like those 
of an albatross. 

The, most famous glider exponent is 
probably Otto Lilienthal, a German, who 
began experimentation as early as 1867. 
Lilienthal built monoplane gliders, with 
cambered wing surfaces, but otherwise of 
rudimentary construction. The rider’s 
arms passed through padded tubes fastened 
to the under-surface of the wing; his body 
and legs swung freely underneath. Lilien- 


excellent ideas until 1905. His experi- 
ments with the SenUi Clara were made with 
the aid of a hot-air balloon. An aeronaut 
named Maloney took up the balloon to a 
height 6t 4000 feet, cut loose and performed 
a number of perfect evolutions before 
alighting. While Montgomery's experi- 
ments are quite rightly overshadowed by 
the marvelous work of the Wright brothers, 
his contributions to airplane control, and 
to the understanding of the advantages of 



The famous Darmstadt glider, which is being tested in this country 


thal’s first man-carrying glider was built 
in 1891. 

Lilienthal was firmly convinced that to 
achieve human flight it was necessary to 
get practice in flying in some way. In this 
he was perfectly right. He made the mis- 
take, however, of relying almost solely on 
the movements of the rider’s body and 
legs for securing controllability. In spite 
of this, Lilienthal made some wonderful 
glides during the years 1891 to 1897 and 
contributed a great deal of knowledge to 
the art, before the accident in which he 
was killed. 

To John J. Montgomery belongs the 
honor of making the first glide on United 
States soil. In 1884 he constructed gliders 
which used two cambered surfaces ar- 
ranged in tandem, and which were equipped 
with horizontal rudders, and seats which 
could be swung from side to side to secure 
lateral control. Montgomery also em- 
ployed a fixed vertical rudder, and also 
means for swinging the rear portions of 
the wing tips, thus anticipating modern 
aileron control. His very first glide, was 
600 feet in length. 

However, Montgomery did not find an 
opportunity of giving full scope to his 


the cambered wing surface, are remarkable. 

Montgomery seems to have been a very 
independent, as well as a very scientific 
worker. It was Octave Chanute who 
brought the Lilienthal tradition to America. 
Chanute, a civil engineer of established 
reputation, devoted all the last years of his 
life to gliding and aerodynamics, and after 
careful study of Lilienthal’s work, went 
into camp on the sand hills of Dune Park 
on the southern shores of Lake Michigan. 
Here during the year 1896 he made over 
1000 glides without an accident, perform- 
ing many glides himself in spite of his ad- 
vanced age of 64. 

Chanute evolved a remarkable biplane 
glider, braced in the most approved form 
of a Pratt truss. Chanute still had the 
rider’s body swung from the lower surface 
of his wings, but did not rely on skilled 
contortions alone for control. He em- 
ployed a horizontal rudder, and swung 
the wings on either side in a fore-and-aft 
direction to secure lateral control. 

It remained for the immortal Wright 
brothers to achieve the final solution of 
the problem of airplane control by com- 
bining a horizontal rudder and a movable 
vertical rudder with warping wings, thus 



A typical “school” glider 


for the first time, securing control about 
all three axes of the airplane. The won- 
derful success which Orville and Wilbur 
Wright achieved with their first powered 
craft was due not only to their general 
engineering ability and their wind-tunnel 
experiments, but also to their careful pre- 
paratory work with the Wright gliders at 
Kitty Hawk, North Carolina. 

Even after their successful conquest of 
powered flight, the Wrights did not lose 
their interest in gliding and in 1911 they 
made a record soaring flight of nine minutes 
and 45 seconds, which remained the record 
until 1922 when the German Hentzen 
stayed aloft for the remarkable time of 3 
hours and 6 minutes. 

The endurance record made by Hentzen 
aroused great interest in the United States, 
and even created in the public mind an 
exaggerated importance of the possibilities 
of the art. 

Although there is not the slightest pos- 
sibility of gliding becoming a means of 
transportation, it offers real interest. It is 
a delightful sport, which, when properly 
conducted, offers very little danger. Glid- 
ers are simple and inexpensive to build 
and provide a ready outlet for young 
aviation enthusiasts who cannot find the 
means or parental permission for powered 
flying. It is a splendid preliminary train- 
ing for airplane flight. 

It appears extraordinary, therefore, that 
gliding as a sport has not yet taken root in 
the United States. A glider has been 
built and flown by the students of the 
California Institute of Technology. An- 
other glider was built by the students of 
the Massachusetts Institute of Technology, 
and entered, although without participa- 
tion, for a foreign meet in 1923. Nordman, 
an aerct^utical engineer, made some glides 
on Long Island, after being towed by a 
{Please (urn to page 874) 



Line drawings showing constructional details of a typical training glider 
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PRICES 

MERCHANTS EXPRESS 

—1 10 Vheclbtte $ MS 

COMMBRCIAL TRUCK 

«-120 ‘'wheelbftse 77S 

114-TON-lJO'whcclbtM 
tM-TON-l40*wbeclbue 1065 
lK>TON— ISO'wfaMlbuc 
iM-TON-KS'whMlbue 141$ 
2-TON~1S0'wIimU»m 1545 

2- TON—MS 'wiiMibua 161S 
3*TON~tS9*whMlbue 174$ 
5-TON— 165 VhotIbftM E775 

3- TON-l8SVlMelbu6 I84f 

Cba$skf> c,kDHr»ii 


C OMPLETE trucks .... a complete 
line of trucks .... complete owner 
satisfaaion .... So runs public ap- 
praisal of Graham Brothers Trucks. 

They are built by one manufacturer — 
chassis and bodies. They are sold by 
one dealer — complete, ready to work. 

Graham Brothers Trucks are all sixes. 
All have 4-wheel brakes. Six cylinder 
power .... Six cylinder speed .... 
Six cylinder flexibility and operating 
ease .... The snap of six-cylinder ac- 
celeration and the safety of 4-wheel 
brake deceleration .... Four speed 


transmission on 1^. 2 and 3-ton 

trucks. 

All these features at extremely low cost 
— and without saaifice of the rugged 
dependability and operating economy 
the world has learned to associate with 
everything Dodge Brothers builds. 

Let your Dodge Brothers Dealer show 
you the exaa size and type for your 
business. Compare it — for price, for 
value, for appearance, for its ability to 
do your work and make you money-— 
with any truck you ever considered 
good value. 




GRAHAM BROTHERS 


BUILT BY 

tbuck division m dcmmss 

MkOTHEIIS COBBOBATION 


TRUCKS 


SOLD AND SERVICED BY 
DODGE BROTHERS 
DEAUBRS EVERYWHERE 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Movies by Radio 

R ADIO’S most conspicuous leaders met 
at the plant of the Westinghouse Elec- 
tric and Manufacturing Company recently 
to review the laboratory progress of what 
the layman might term imminent miracles 
of sight and sound transmission. 

The most striking of all radio develop- 
ments discussed was the broadcasting of 
motion pictures which, transmitted on 
radio waves, were picked up on a receiver 



Dr. Frank Conrad and the tele- 
vision movie transmitter which 
he designed and is perfecting 


located in the Westinghouse television 
laboratory and reproduced before those 
assembled there. 

While radio movies are still in the 
laboratory stage, the event heralds the 
time when the radio listener will sit at 
home and have that most popular form of 
entertainment, motion pictures, projected 
by his own individual radio receiver. 

The development of radio movies is a 
triumph of scientific engineering. Barely 
two months ago, the idea came to the mind 
of Dr. Frank Conrad, in charge of this 
branch of his company’s activities, and the 
fact that he has brought the device to the 
laboratory stage in the degree of perfec- 
tion witnessed, is said to have set a record. 

Radio movies are a step beyond previous 
developments in television and required the 
invention of a number of appliances in 
addition to a great deal of scientific calcula- 
tion, synchronization of various high-speed 
mechanisms, and accurate control of light 
and radio waves. 

Photography in its simplest form consists 
of the reproducing of spots of light and 
shadow in the same arrangement as they 
appear in the subject photographed. The 
screening of a motion picture requires 
that a roll of film be operated at a speed 
which sends sixteen pictures a second before 
a projecting beam of light. Because of the 
structure of the human eye, if a series of 
pictures follow each other at the rate of 
16 or more per second, the human eye sees 
it as a single moving picture. 

All this the broadcasting of radio movies 
requires, with the addition that the spots 
of light must be transformed into fre- 
quencies, (some of which are in the audible 


range), transferred to a radio wave and 
broadcast as electrical energy. In receiving 
the pictures, the process is reversed — the 
electrical energy is picked up, and the fre- 
quencies returned to lights and shadows, 
which when viewed present the radio 
movie. 

In the first step of the process a pencil of 
light traverses each picture, or “frame,” as 
it is called, at the rate of 60 times in a six- 
teenth of a second. This process produces a 
60-line picture, as clear as the usual news- 
paper halftone illustration. 

The pencil of light is produced by a 
scanner, which is a disk with a series of 
minute square holes near its rim. The disk 
is so arranged that all light is excluded from 
the film except that which goes through the 
square holes. The disk turns very fast, 
and as it turns it passes the square beam of 
light across each “frame,” with the result 
that an individual beam of light touches 
every part of the “frame.” 

The beam of light, passing through the 
film, falls upon an electric eye or photo- 
electric cell, which is not unlike an over- 
sized incandescent lamp. Within the cell, 
however, is a metal whose electrical re- 
sistance varies with the light falling on it. 
Caesium, a rare metal, is used in the West- 
inghouse cell. The amount of light falling 
on this cell determines the amount of cur- 
rent passing through it. The result is that 
each individual beam of light sends an 
electrical impulse which varies directly 
according to the amount of light or shade 
in the film through which it passed. 

The beams of light have now become 
electrical impulses and are sent on to the 
broadcasting station. Here the beams 
assume definite and varied frequencies, 
some of which are audible. Dr, Conrad 
states that these frequencies range from 
somewhere near 500 to approximately 


60,000. Since the human ear is limited to 
frequencies of approximately 15,000, much 
of the radio movie wave is inaudible. 

At the broadcasting station these fre- 
quencies are used to modulate a radio wave 
and are transmitted exactly as the ordinary 
music or voice. The radio signals now can 
be sent across a room, or across the con- 
tinent. Their distance range is limited 
only by the broadcasting station’s equip- 
ment. 

In the Westinghouse demonstration, the 
signals traversed a distance of about four 
miles; two miles from the laboratory to the 
broadcasting station by wire and two miles 
back to the laboratory by radio. 

To turn these radio waves back into 
light, an arrangement which permits the 
use of a mercury arc lamp is used. By this 
adaptation the weak radio currents control 
the action of the many times more power- 
ful current operating the arc lamp. This 
action may be compared to the action of a 
radio tube, where the weak radio current 
on the grid of the tube controls the action 
of the independent and more powerful 
plate current. 

Thus the mercury arc lamp goes bright 
or dim as fast as the current changes and its 
light at any instant is in proportion to the 
light that the electric eye sees in the same 
instant. To return the dots of light to 
their original pattern, another revolving 
disk or scanner is used, which is similar 
to the transmitting scanner. 

Both these scanning disks turn at exactly 
the same speed; the hole in the receiving 
disk must be exactly in the same relative 
position as the corresponding hole in the 
transmitting disk. In other words, they 
must be synchronized. 

Westinghouse engineers were the first 
to develop a feasible method of synchro- 
nism and their method was by means of 



Dr. Conrad is shown here adfustiht the Instruhiefits of the teli^vlelon trette* 
mltter for motion pictures. Notice the strip of him placed in the mechaitlam 
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radio. From the transmitting equipment, 
which may be located in the broadcasting 
station, they transmit a constant fr^ 
quency wave of 6000 cycles. This wave is 
produced by a tuning fork and transmitted 
over a special carrier wave from the broad- 


and motor noise absolutely disappeared. 
Furthermore, the strength of reception was 
increased 50 percent, and there was a 
marked increase in selectivity. The motor 
noise was coming to the set in the original 
installation through the common ground 



A close-up of the radio movie projector. Note the spot of light that reaches 
the film through a small hole In the scanning disk. This system of sending 
motion pictures by radio is one of the latest developments of television, but 
follows to a great extent in the footsteps of past accomplishments in the art 


casting station. The constant frequency 
note is received and by means of special 
apparatus controls the speed of synchro- 
nous motors, which drive the scanning disks 
of both transmitting and receiving radio 
movie equipment. 

Sweden Heads Europe With 53.6 Radio 
Sets to Every 1000 People 

A ccording to late statistics, Sweden 
is leading all European countries in 
radio. There are in Sweden 63.6 radio sets 
to every 1000 inhabitants, in England 53, 
in Norway 22.1, in Switzerland 15.9, in 
Czechoslovakia 16.2, in Denmark 44.8, 
in Austria *43, in Germany 32, in Hungary 
9, in Finland 6, and in Belgium 4.1. 

Counterpoise 

W HEN experimenting with a radio re- 
ceiving set in a location where man- 
made static was excessive, David Grimes, 
a well-knowa radio engineer, recently 
found that a counterpoise proved to be al- 
most a perfect solution of the problem. 
Thinking that many of our readers may 
have similar trouble, we quote Mr. Grimes 
from the New York Sun as follows: 

“A counterpoise installation was decided 
upon as being the best of a bad bargain. 
There was simply nothing else that we 
could do. A Number 14 copper rubber-in- 
sulated ground wire was run out of the 
window and strung horizontally around 
two sides of the building. It was attached 
and hung from several window sills on the 
same floor. We hooked up the set to the 
antenna, which was located on the roof, and 
to our new counterpoise as a ground, in- 
stead of using the common ground connec- 
tion in the building. The counterpoise was 
not connected in any way with the ground. 
In fact, the set was not ‘grounded’ at all 
in the ordinary sense. 

^‘The results were nothing short of a 
miracle! All trace of the man-made static 


connection and not by direct radiation and 
pick-up through the antenna. By remov- 
ing the set from this ground this source of 
Interference was eliminated. As soon as the 
counterpoise was employed the signals in- 
creased and the tuning became sharper be- 
cause the antenna and counterpoise were 
much lower in resistance than the antenna 
and the long common ground connection 
previously used.” 

Radio for the Blind 

B lind radio fans obtain the latest news 
of circuits and the like through the 
Courrier-Braille, a publication for the 
blind, which is distributed in France and 


Belgium. This magazine has been print- 
ing diagrams in the Braille system which 
enable those deprived of sight to construct 
their own radio receivers without assis- 
tance. 

Instead of the usual printed spibols, 
this magazine publishes embossed diagrams 
of receiving circuits, using raised lines of 
dots to indicate wires, and a raised “pic- 
ture” to show what instrument is to be 
used. 

Short Wave Adapter 
^^HERE is now on the market an excel- 
A lent type of short wave adapter for use 
with broadcast receivers. It was designed 
by E. T. Flewelling and is being manu- 
factured by the A. C. Dayton Company of 
Dajrton, Ohio. 

The adapter is designed to be plugged 
into the detector socket of a standard 
broadcast receiver, whereupon the audio 
amplifier and the loudspeaker of the regular 
receiver will be employed for reproducing 
the short-wave signals. Thus it will be 
seen that an adapter of this type can be used 
with any broadcast receiver which em- 
ploys an audio-frequency amplifier. 

Oscillation Control 

A LTHOUGH there are many methods of 
controlling oscillation in radio-fre- 
quency amplifying circuits, most of them 
have serious drawbacks. One of the best 
and simplest is that wherein a resistance is 
placed in a series with grid lead of the 
radio-frequency tube. A standard claro- 
stat is satisfactory for this purpose as its 
range is variable and the best setting for 
the particular instruments employed can 
be readily obtained. One of the advanta- 
geous features of this method of oscillation 
control is that amplification decreases 
slightly at the higher frequencies. Since 
feed-back increases with frequency, the 
decreased amplification will prevent ex- 
cessive feed-back with its consequent un- 
balancing of the circuit. 

The above outlined method has one dis- 
advantage in that it broadens the tuning 
somewhat. To avoid this, the same type 
{Please turn to page 368) 
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Miss Elizabeth M. Zandoniiii of the Radio Laboratory of the Bureau of Stand- 
ards, who has gone to France and Italy to study 

ditions there. She is an active member of the American Radio Relay League 
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Have you tried it afTFR SHAVINGI 





Amazing — I 


A fter your next shave, 
t. douse Listerine on 
the face full strength. 
What a nice reaction. Cool- 
ing! A new sense of vigor 
and freshness. Amazing 
stimulation for tired skin. 
And all the usual smarting and 
burning gone at once. 


nvigorating 

Also you have the satis- 
faction of knowing that 
the antiseptic essential 
oils of Listerine are ene 
mies of infection. One trial 
of Listerine this way will 
win you. Why not today? 
Lambert Pharmacal Co., St 
Louis, Mo., U. S. A. 




Have you TRIED the new 
Listerine Shaving Cream? 

Cools your skin while you shave 
ai^ keeps it cool afterwards. 
An outstanding sa ving 
cream in every respect. t 
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Industries From Atoms 

A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


ABphalt Fmulsion for Curing Concrete 
\3^HILE to the casual observer it 
would appear that the constantly 
irrowing trend toward concrete as a ma- 
terial for highway construction will gradu- 
ally supplant asphalt^ it begins to appear 
tlxat concrete roads will eventually offer 


Most previous attempts to plate on alum- 
inum for trade purposes have proved un- 
successful due to its peculiar position in 
relation to other metals in the electro- 
motive series and the problems which this 
position presents. Consequently, urged by 
the necessity for developing a more favor- 


able means of electro-plating on aluminum 
and its alloys, the Aluminum Company of 
America established a research fellowship 
at Mellon Institute in 1925. After a study 
of nearly three years, the results of the 
fellowship's incumbent, Harold K. Work; 
were piresented recently at the 58rd genelral 
meeting of the American Electro-Chemical 
Society held in Bridgeport, Connecticut. 

After the surface has been cleaned and 
rendered active^ Mr. Work submits the 
aluminum to a roughening process. This 
is accomplished preferably by chemical 
etching which consists of placing the metal 
in an acid dip, the composition of the dip 
being determined by the alloy to be plated. 
When the alloy is such as will take a high 
metal dip, the surface of the aluminum is 
not only pitted by the action of the dip, but 
an immersion layer surface is formed which 
greatly facilitates plating. Pits thus 
formed in the surface of the aluminum 
serve to secure the platihg. 

The roughened metal is then immersed 
for the first coat in a nickel plating bath to 
which an electric current is applied. A 
nickel finish over aluminum is particularly 
desirable since the similarity in the o^lor of 
the two metals renders worn spots in the 
plating less perceptible and the white 
corrosion products are more easily removed 
than those of other metals. 


Titanium Takes Its Place as 
Paint Pigment 

DECENTLY a new pigment for white 
paint, possessing rather remarkable 
qualities, has become available by the erec- 
tion of a plant in Baltimore by the Com- 
mercial Pigments Corporation. Instead of 



This close-up view of a section of concrete shows at the right the cracks in 
a hay-cured portion, and the breaking down of the edge at a longitudinal 
joint. At the left is a section cured by the Curcrete method, free from cracks 


an excellent market for the producers of 
asphalt. This development is the result of 
research work on the properties and uses 
of asphalt emulsions. 

The Barber Asphalt Company, for ex- 
ample, one of the largest producers of 
asphalt in America, has recently developed 
a material known as Curcrete. This is an 
asphalt emulsion used in curing concrete 
highways, foundations, sidewalks, floors, 
platforms and other fiat slab surface con- 
struction. The emulsion is applied to newly 
finished concrete by a sprayer and produces 
a continuous glossy film which materially 
retards the evaporation of water. 

The Curcrete method is claimed to result 
in a more uniformly cured slab of increased 
strength. It prevents surface cracking, 
checking and scaling and gives increased 
resistance.to surface abrasion. It eliminates 
the usual puddling or hay-curing. Curcrete 
leaves a pleasing darkened suHace which 
effectively prevents the glare common to 
the concrete highway. 


Electro-Plating on Aluminum 

D espite its valuable characteristics of 
lightness and ease of manufacture, 
aluminum has not attained commercial 
importance in the field of plated metals. 
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lead, the leas common metal titanium is 
the baais of the new paint material. 
Titanium dioxide is not a novelty, having 
been prepared in the laboratory long ago. 
This company, however, is the pioneer in 
its commercial production and it is ex- 
tremely interesting to note that the process 
employed duplicates that used in the labor- 
atory almost exactly except that huge 
vats are used instead of beakers and test 
tubes. 

Bruce K, Brown, writing in Chemical 
and Metallurgical Engineering, describes 
the newly developed process. The titanium 
dioxide is extracted from ilmenite, a 



Where “whitest white” paint 
is made from titanium oxide 


titanium-iron ore. The new plant produces 
10 tons of pigment daily and 40 tons of 
ferrous sulphate (copperas) as a by-product. 

The titanium dioxide pigment obtained 
by this series of operations is characterized 
by having a higher hiding power than any 
other known white pigment. It is a very 
pure product, containing less than .006 
percent total of iron. Special processes 
developed by the corporation permit the 
production of a pigment having an oil ab- 
sorption of about 26, which is considerably 
less than that of titanium dioxide pig- 
ments previously available on the market. 
The diversified uses and exceptional qualities 
of titanium dioxide pigments are so well 
known that they not be discussed 
here. 

This plant also produces titanium dioxide 
in the form of an unfilterable colloidal dia- 
persion containing as much as 400 grams 
^r litbr of titanium dioxide. Experiments 
nave shown the value of this material in 
the production of refractories and mineral 
slues, and research has dmonstrated the 
po^bittty of using it to r#lace tin in the 
weighting of dlk and in other analogous 
fields. 


Wasbi^ Mi^lfiei In Industry 

ONE m concsom in the 

has iaken.a ptm from the house- 
vife% ^ hi effa^ a yearly saving 



Where Strength 
and Economy 
Unite ! . . . 

T he rare combination of mechanical rug- 
gedness with reduced operating costs has 
given Hyatt Roller Bearings a priceless repu- 
tation among builders of industrial agricul- 
tural, mining and transportation equipment* 
Sturdy, smooth rolling Hyatts produce 
unheard of power savings while avoiding 
production interruptions — while minimizing 
maintenance — while banishing the need for 
bearing replacements* 

Years of unwavering bearing satisfaction is 
Hyatfs contribution on any assignment* In 
some applications Hyatts have recorded 37 
years of flawless performance. Their over- 
whelming preference has been a matter of 
course— o/ recognition* 

No other bearing can give service so smooth, 
so lasting, so economical* Small wonder that 
all industry is turning to Hyatt for permanent 
bearing performance* 


HYATT ROLLER BEARING COMPANY 

Newark Chicago Detroit Pittsburgh Oakland 



BE^JIRING-S 

I graOPOCT W OTWEHAL MOTORS^ 
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Chemists have successfully devel« 
oped a rubber paving material 
which gives promise of wide appli- 
cation in the future. The above view 
of a Los Angeles store front shows 
the first colored marbellzed rubber 
sidewalk laid in the world. The rub- 
ber chemists matched the marble 
used in the exterior of the building, 
providing a paving which is not only 
attractive but is said to be serviceable 

of over 6000 dollars by the use of ordinary 
household washing machines in washing 
soiled wiping cloths, towels, et cetera, that 
are used in its own factory. Four machines 
with one attendant, make this saving 
possible. 

Prior to the installation of their present 
washing system, the factory discarded all 
wiping cloths as soon as they were soiled, 
using an average of eight bales of cloth a 
month, having an average weight of about 
700 pounds each. At a cost of about 14 
cents per pound, this represented a yearly 
expenditure of about 9700 dollars. Now 
this rag consumption has dropped to an 
average of two and one half bales per 
month, or a yearly cost of about 3000 
dollars. Special check-ups have proved 
that many of these ordinarly cheap 
“wipers*' have been re- washed and re-used 
16 times. Better grade rags have been 
washed as many as 40 times and look good 
for 40 more washings. 

Washroom towels, hospital uniforms, 
et cetera, previously were sent to a com- 
mercial laundry at an average yearly cost 
of 900 dollars. These pieces are also 
laundered in the factory now. Total 
savings (900 dollars on laundry work plus 
6700 dollars on rags) is 7600 dollars yearly. 
Total washing cost including depreciation 
on washing machines, salary of workman, 
gas and floor space, 1155 dollars. Net 
saving, 6445 dollars. 


Rubber Would Lengthen Usefulness 
of Chewing Gum 

T here is no salvaged rubber from dis- 
carded heels or worn-out inner tubes 
in the chewing gum one gets from slot 
machines; nevertheless the millions of 
Americans who daily exercise their jaws 
are putting a certain amount of rubber into 
the gum through the process of mastication. 

“Five percent of chewing gum,** Dr. W. 
L. Semon, an authority on rubber told the 
Institute of Chemistry recently, “is rub- 
ber. A wad, after chewing, weighs only 


about one fourth of what it did before. For 
in the mastication, sugar, dextrine, and 
other ingredients are dissolved. 

“If you ever get a slice that just crumbles 
in your mouth, blame science and oxygen,** 
said Dr. Semon. “Chemistry has not yet 
found a good anti-oxidant which is non- 
toxic. When it does, the life of a piece of 
gum may be extended for many more 
years.'* 


High Pressure Gas Storage Extends 
Service Radius 

W HEN motoring through the “open 
spaces,'* we are accustomed to ob- 
serving the lines of steel towers bearing 
high voltage wires which make possible the 
economical transmission of power over 
great distances. Behind this distribution 
system lies years of development work, in 


Above: Signs on pavements required 
repainting so often that experiments 
with colored rubber tiles were con- 
. ducted. The “stop” sign shown has 
been in service for four years and is 
still in perfect condition. Left: Every- 
one who walks across the Michigan 
Avenue Boulevard Bridge in Chicago 
has all the advantage of rubber heels, 
even if he hasn’t got them. A special 
rubber pavement is the answer 

which chemists as well as electrical en- 
gineers contributed their bit to the com- 
plex problems involved in thus harnessing 
the giant. Less familiar, as yet, are the 
visible evidences of the same trend in the 
distribution of manufactured gas, yet the 
technical men of the gas companies are also 
developing high pressure distribution sys- 
tems in order that homes and factories 
remote from the gas plant may be assured 
of an unfailing supply of gas for industrial 
fuel and home cooking, heating, refrigera- 
tion, et cetera. 

Shown in the accompanying illustration 
is a type of tank for the storage of gas under 
high pressure which is beginning to dot the 
countryside and which may soon be a 
familiar sight along the nation*s highways. 
This spherical gas holder is known as the 
Hortonsphere, named after Mr. Horton, 
one of the owners of the Chicago Bridge and 
Iron Works. It is a truly spherical steel 
shell, built up of riveted sections. In 
cylindrical tanks it has been found that 



Washing machines salvage wiping cloths in large factory 
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wddbd tanks are suj^rlor to riveted tanka 
but aa yet conatruotion difiicultiea make a 
welded aphere a doubtful propoaition due 
to the thickness of the plates. A sphere, 
10 feet in diameter of five sixteenths inch 
plate, with all seams welded, has been 
erected for tests being carried out at the 
University of Illinois. These tests will ex- 
tend over a long period, but the tank will 
eventually be tested to destruction. 

The maintenance of Hortonspheres or 
any type of high pressure storage is less 
than that of the familiar low pressure 
holders. The heavy sheets of high pressure 
storage are less affected by rusting than the 
Ughter sheets of low pressures. There are 
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**Hortonsphere** gas tank for high- 
pressure distribution In Indiana 

fewer contacts between framework and 
structure and fewer joints, which means 
fewer weak points. For the same volume 
of storage less paint is required for the high 
pressure holders. The painting can be done 
under better conditions and the resulting 
surface is less affected by conditions of 
operation. In the winter time there is no 
cleaning of snow from the crown sheets and 
no water to be kept heated. 


Firing Furnaces to Reduce Smoke 
Increases Efficiency 

there's smoke, there's fire," 
▼V but that fire is not burning its fuel 
efficiently. The chimneys of large buildings 
or apartment houses are often serious 
offenders in emitting objectionable smoke, 
or at least they are more noticeable because 
of their prominence and because they are 
usually in locations where there are no fac- 
tories. The large heating boilers attached 
to such chimneys are often operated by 
firemen who are not too well trained and 
who find it difficult to fire the customary 
.simple type of furnace. 

That a reduction of the smoke emission 
can be obtained without additional fu^ 
coat, and with a lowering of it because of 
better efficiency, has been illustrated by 
recent 1»aet8 conducted by United Stat^ 
Bureau of Mines Engineers with a large 
heating boiler. In the first series of tests 
the furnace construction was of the simple 
grate type suitable for burning ^ke or 
smokelees coal. When using bituminous 
coal and giving the boiler such attention as 
might be ^pemd in service, it was not 
pesalble to F^aveut the emisaion of ob- 
tIViOis lt»rn m page 877) 








—a signal with a 
double meaning 

5.0. 5. ~ flashed from out of some sea disaster 
sends its tragic appeal to “Save Our Souls.” 

5.0. 5.— in France with Pershing these letters 
meant a prompt and thorough Service of Supply 
backing up the front lines. 

Here in America today the business of telephone 
manufacture and distribution too has its S.O.S. — 
the prompt service of supply with which Western 
Electric backs up the nation’s telephone companies. 

The emergencies, when fires, floods and storms 
threaten to cripple telephone service, are a part of 
the day’s work, and arc anticipated and provided 
for by previous planning in building up reserves 
of equipment in a nation-wide chain of 33 dis- 
tributing houses. 

And then there is the greater, though less 
spectacular, every-day job of providing the sinews 
of telephone service for the nation — a service of 
supply challenging comparison in efficiency and 
cost. 

Thus as distributors, and also as manufacturers 
and purchasers for the Bell System, Western 
Electric finds its adventures in many fields. 

All to serve you when you raise 
your receiver off the hcxjkl 
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Western Electric 

Purchasers.. Manufacturers. Distributors 
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The Back Yard Astronomer 


A Department Devoted to Interests of the Amateur Telescope Maker 


W HAT kind of a telescope can a man 
make who lives in a city house where 
workshop facilities are cramped and 
limited? ,Hugh G. Boutell, 8723 Jocelyn 
St., Washington, D. C., has made a tele- 
scope without a single piece of lathe work. 
We will let Mr. Boutell describe it. 



“Every stage of mirror making is inter- 
esting, but the testing by Foucault’s method 
is particularly fascinating, and gives one a 
new insight into the accuracy of physical 
measurements, without the use of any of 
the complicated costly laboratory instru- 
ments. 

“The mounting was made almost en- 
tirely of wood, which is comparatively 
cheap and can be worked with only a small 
number of hand tools. The tube was made 
of one-half inch white pine, six and one half 
inches square inside. The bottom of the 
tube was made of two pieces with the grain 
crossed. This forms the cell for the mirror. 
The diagonal is a one-incji prism carried in 
a tin support, and this with the adapter 
tube is removable as a unit, since both are 
, carried by a block of hard wood which is 
attached to the telescope tube by bolts and 
wing nuts. The holes in the block are 
somewhat large, so that a certain amount 
of adjustment can be made in lining up the 
mirror, prism, an4 eyepiece. 

“The telescope is carried by an equatorial 
mounting made by assembling small 


Mr. Boutell and his wooden telescope 

“The readers of the ‘Back Yard’ may 
be interested in the accompanying photo- 
graph and description of my reflecting tele- 
scope, made according to the directions in 
the excellent Scientific American hand- 
book, ‘Amateur Telescope Making.’ 

“I obtained my glass disks and abrasives 
from John M. Pierce of Springfield, Ver- 
mont, and in this way got just what I 
needed in the shortest time and with no 
bother at all. Making the mirror occupied 
my evenings for about three weeks. As a 
post on which to mount the tool I used a 
heavy chest with the handles removed. 
The chest was placed on end on the cellar 
floor and loaded with a big chunk of con- 
crete. This formed a very rigid support 
of smaller dimensions than the barrel 
usually recommended for this purpose. 
Also, it brought the tool to just the right 
height from the floor for convenient work- 
ing. which seems to me to be an important 
p<flnt. 
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Eyepiece and priem assembly— Boutell 


pieces of one- by four-inch maple. The 
mounting is very solid, being put together 
with countersunk screws and glue. The 
axes are one-half inch lag boits with washers 
and wing nuts. The use of this type of 
built-up mounting avoids the necessity of 
buying any large blocks of hard wood 
which are more difficult to work. The axes 
are well greased and the motion is smooth. 

“The setting circles are made from four 



Optical glass is made at only two 
places in the United States, nne of 
which is the Bureau of Standards. 
Before the World War, America 
made none at all. The watch Is 
seen through nine inches of this 
American-made product 

five-inch metal protractors such as are used 
in drafting work. The cross-bars were cut 
out and the graduated arcs soldered to cir- 
cular pieces of tin. These circles answer 
velry well for rough work. 

“The mirror was silvered by Brashear's 
process, and strangely enough this proved 
to bo one of the iflost difficult parts of the 
entire job. However, .the technique wgs 
finally mastered and a good heaVy coat of 




Oetdieri*M 

silver on tlW'tow ntf t)» mirror. 

“The tote] coot of the telescope was not 
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for a first attairtpt, exceeds my expectations. 
The light grafip is astonishing to one ac- 
customed to very small refractors, and the 
complete absence of chromatic aberration 
is a great advantage. The picture which 
even this little instrument gives of the 
magnificent Orion nebula with the beauti- 
ful little stare of Theta Orionis nestled in 
the midst of the silvery haze will not be 
soon forgotten by anyone unacquainted 
with the wonders of the heavens. 

Mr. Boutell comments on the height of 
the post used during grinding and polish- 
ing. Many amateurs use too low a post, 
and thus they acquire an advanced case of 
the ‘‘wash-tub bends.” For comfort the 




Mr. Clish’a simple refractor 

top of the mirror should come about on a 
level with one's floating ribs. It is also 
possible to sit down at the work. 

A. R. Clish, 71 Winter St., Portland. 
Maine, sends in a photograph of a simple 
refractor he recently assembled. Although 
he makes no mention of a crown and flint 
lens for the objective or of the rather ex- 
acting calculations involved in designing 
such a lens, he states that his telesco;^ 
functions well enough to gratify him. This 
is what he writes: 

“For the past two years you have pub- 
lished each month the description of a 
home-made telescope. Most of these de- 
scriptions have mentioned the long time 
necessary to grind and polish the mirror. 
I am a student at a normal school, having 
neither time nor facilities to make such 
instruments. I set out to design a telescope 
simple enough for my troop of Boy Scouts 
to use when they wished. 

‘T asked a local optician to make a lens 
for me. I suggested that he do it in his 
spare time, and that it would be an experi- 
ment on his part to see if he had the ability 
to do it. He made me a very good lens 
three inches in diameter, having a focal 
length of 24 inches. The lenses for the 
ocular had me stumped for a time but I 
bappened to think of the lenses in the 
fin^ of a. og^era. 1 got three of them 
(iPffose fain to page 870) 


Motorists 


You ncfd .1 Basimc Auto\\linc in vour 
car for cmcrKcncici. Made, uf '.'inch 
Yellow Strand wire rope with patented 
anap hooks for quick attaching Very 
fiirong but small enough to coil flat 
under a cushion. Ask your accessory 
dealer. 


Art — 
and Wire Rope 

From the moment a “cut” of stone leaves^ its 
quarry bed until it graces some beautiful building, 
wire rope is its “motivating force,” 

And when the (juarrvman. stone cutter or builder 
is mindful of his own best interests, Yellow Strand 
Wire Rope will usually be found “on the job”. 

Yellow Strand is the highest of high grade wire 
ropes. Its wire is of Swedish stock and drawm 
abroad to the most exacting si>ecitications. This 
super-wire is ”la\’ed up” into rope by one of the 
oldest wire rope manufacturers in this country. 
Yellow Strand’s economy is as distinctive as its 
“strand of yellow”. 

This company also makes all standard grades of 
wire roj^ for all purposes. 

BRODERICK & BASCOM ROPE CO. 

843 North First Strost, St. Louis, Mo. 

Efttturn OiRc* «nd WarulMUM! •• W«uhlnf ton St., Now York City 
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B for TRUCKS 
■ and BUSES 


jjlipped 


FOR EXTRA STRENGTH, STAMINA and MILEAGE 

The greatest problem of heavy duty tire service is heat and friaion 
generated in the thick carcass. Firestone has solved this with the 
patented Gum-Dipping process — dipping the cords in a rubber solu- 
tion which saturates and insulates every fiber of every cord with 
rubber. This is the only known method which carries the rubber to 
the innermost recesses of the cords, insulating each component part 
and unifying the whole structure of the tire. The Firestone Service 
Dealer is a trained tire man, who knows tires and tire 
sires and the operating conditions in your locality. With 
his complete stock of Firestone Truck and Bus Tires 
and his up-to-date service shop, he will save you money 
and serve you better.* 
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Actual Makers oj Astronomical and Terrestrial 
Telescopes and Accessory Apparatus 

NEW CATALOGUE 

60 pftgM, fully illu8trat«d, of 

TELESCOPES, ETC. 

Post free on application. 


Orion Woriu, Ealing, London, W.5 
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Strays From the Ether 

(Contintied from page 860) 

of variable resistance may be inserted in 
the plus lead. In this way, the effective 
plate voltage may be carefully regulated to 
the best value for the particular tubes em- 
ployed. This resistance may also be used 
for a volume control when listening to 
local stations, and it does not have the dis- 
advantage of broadening the tuning. The 
resistance should be shunted with a one 
half microfarad fixed condenser. 

Why By-Pass Condensers? 

CEVERAL years ago the Dubilier en- 
^ gineering staff recommended by-pass 
condensers across the plate supply of au- 
dio-frequency and radio-frequency circuits, 
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Artists, Advertisers and other technical 
men. Over 200 books covering practically 
all kinds of mechanical work. Write for 
your copy today. 
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How by-pass condensers are con- 
nected to the power supply source 

after an exhaustive study of the action of 
by-pass condensers. The idea was not 
received with much enthusiasm at the time, 
being looked upon as the making of a 
mountain out of a mole hill. Today, how- 
ever. when volume and tone quality are 
considered of paramount importance to 
meet the requirements of the critical radio 
ear, by-pass condexuiers are widely em- 
ployed in most mantffactured^ and home- 
built receivers, whether socket-power or 
battery operat^. 

In the case of the '*B”-eliminator, the 
use of by-pass condensers for the various 
plate circuits improves the overall filter 
action of the *'B''-power unit and decreases 
the hum or ripple to the vanishing point. 

When “B'^ batteries are employed as 
the fiburce of power, the by-pass condensers 
act as low impedance paths and prevent 
audio-frequency regeneration which makes 
its presence known by howling or again by 
the so-called **motorboatiiig." In any 
event, the use of by-pass condensers in- 
variably leads to improved volume and 
tone quality. 

Because of the fairly low voltage handled, 
with the exception of the by-pass condenser 
shunted across plus “B^' maximum and 
minus “B,'* low voltage condensers may 
be B^ely employed, of one or two micro- 
farad capacity. 

Radio Unsuccessful for Police 

COME time ago, the New York City 
^ Police Department purchased over 100 
radio direction finding sets at a cost of 
about 16,000 dollars. Exhaustive experi- 
mental work has shown that under the 
plans originally laid down, the sets are 
unsatisfactory for the required work. 


Ten Commandments for Good Tone 

1. Tune in on signals of suffici^t 
strength, from a good broadcasting station. 
That is the foundation of good tone qualit;^. 

2. Employ the best possmle ampll^* 
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capable of the necessary amplification 
without distortion. 

3. Use tubes of sufficient capacity to 
handle the “wallop/' particularly for the 
last or power tube. 

4. Have ample “B" or plate voltage and 
current available for the various tubes, so 
they may work at their full capacity at 
all times. 

5. Employ the necessary battery or 
grid biasing for all tubes requiring same. A 
variable resistor will provide the precise 
balance between plate voltage and grid 
biasing needs. 

6. By all means procure the best type of 
loudspeaker for your set. It is sometimes 
wise to try out several types until the one 
that matches your amplifier best and 
pleases your ear most, is found. 

7. There Should be some form of volume 
control, for a set without a volume control 
is like an automobile without a steering 
wheel. Use a clarostat across antenna and 
ground binding posts. 

8. And in addition to volume there 
should be a tone control, in the form of a 
variable resistor across the secondary of 
the first audio transformer, or, better still, 
a variable resistor and one fourth micro- 
farad condenser in series across the am- 
plifier output. 

9. Experiment with various locations for 
the loudspeaker until the best results are 
obtained. 

10. Alwa3rs adjust the cone-type speaker 
driving pin, with the speaker silent, to 
compensate for weather and temperature 
changes before starting a program. 


By-Paasing the Grid Bias Resistance 

I N most instances where a resistance is 
employed for the purpose of obtaining 
“C" bias or voltage, no by-passing 
condenser is employed. This is an impor- 
tant oversight, since audio-frequency cur- 
rents must pass through this part of the 
tube circuit, with the resistance offering 
serious opposition to their flow because of 
straight resistance and, in the case of wire- 
wound resistors, the inductance or choke- 
coil effect as well. In fact, there is an ap- 
preciable loss of volume and tone quality 
in the absence of a by-pass condenser. 

The engineering staff of the Dubilier 
Condenser Corporation has made a study 
of by-pass condensers for grid-bias re- 
sistances, which forms the basis for the 
present suggestion. In the accompanying 
diagram will be noted two typical grid 



“C” voltage resistances should 
always be by-passed, as shown 


biasing schemes, with by-pass condensers 
properly applied. Because of the low 
voltage-drop in such resistance circuits — 
generally not more than 80 volts—a low- 
voltage condenser of one or two micro- 
farads may be employed with satisfactory 
results. There will be a marked improve- 
nient in volume and tone when a by-pass 
condenser Is shunted across any grid bias 
resietaner. 






Controlled Heat 

for Less Money f 


Controlled heat ? Eactlythat! A healthful, even temper- 
ature when you want it — whore you want it — as long as you 
want it! For the cottage or the mansion. You want your 
home heated to 70 degrees Then 70 it is. Not 68 or 72, 
but 70! Without SO much as a glance at the thermometer 
on your part! 

And here’s the surprising thing. Burn ANY fuel (except 
oil or gas) and do it far more economically the Germeyer way. 

Will quickly pay for itself in fuel savings alone! 

No wasted fuel; more heat. Less care; no trouble. Just 
a steady, even healthful temperature all the time. A dis- 
satisfied user is unknown! 

Endorsed by Heating Engineers wherever exhib- 

A ited. Can be installed by any competent plumber 

rrTffl-rySvwwiiSr electrician in an hour or so. No alterations to 

1 1 HI your present heating plant. No servicing required. 

Write for descriptive literature direct to the fac- 
tory. If it^s Germeyer it’s guaranteed. There’s a 
Germeyer Man near you; write 



for his name and address. 

Note To Dealers 

Splendid territory still open to 
competent and responsible firms 
and individuals seeking to tie up 
with the coming residential heat- 
ing methods as pioneered for 
years by Germeyer. Exclusive 
territory ; attractive profits. Write 
for details and plan, listing your 
own qualifications and business 
responsibility. 

Germeyer Engineering Co., Inc. 
601 Wabiut St, Hgrrisburg,'?!. 
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FRACTIONAL HORSEPOWER 

Motors 

Thousands of Dumore Motors are 
now rendering superlative service 
in floor polishers, oil burners, in 
delicate calibrating machines — in 
many products and many fields. 

An increasing number of manufac- 
turers whose products demand the 
use of vibrationless, trouble-free, 
dependable motors are adopting 
them. 

Designed and built to meet almost 
any speed requirements, in sizes 
up to ]'i horsepower, dynamically 
balanced to eliminate all vibration 
and constructed to precision limits 
which insure unusually long life, 
Dumore Motors are unquestion- 
ably the last word in small motor 
manufacture. 

To manufacturers whose products 
require the use of small motors of 
the high speed universal type, this 
company can offer a distinctive 
service. An inquiry will bring you 
the close cooperation of both our 
Sales and Engineering Research 
Departments. 

WISCONSIN ELECTRIC COMPANY 
48 Sixteenth Street, Racine, Wisconsin 


Dumore 



The Back Yard Astronomer 

(Conlinuzd from page 367) 
from a camera repair man for only 1 5 cents, 
**1 had a rinz of brass made to hold the 
objective. Quarter-inch brass works nicely. 
This was attached by means of a rlg^ht 
angle of brass to the heavy (one by two 
inch) wooden beam of 

‘The eyepiece tube »*as made of a piece 
of one-half inch pipe and a cap to fit, both 
of brass. A four-inch piece of pipe is long 
enough. A hole is drilled in the center of 
the cap, to finish the eyepiece. The lenseb 
are put in the cap, one on top of another, 
and pieces of sealing wax hold them in very 
weU.” 


Mr, CUsh next describes his mounti^, 
details of which are, however, made sii& 
ciently clear in the photograph. The eye- 
piece is attached to a piece of wood which 
slides on the main bar, and is held in 
place by means of two metal guides. 

‘The tripod,** Mr. Clish continues, “is 
easily made from stock one and one-fourth 
by three-fourths of an inch. My instrument 
hiagnifies about 80 diameters. I can see 
four of Jupiter’s satellites. The mountains 
on the Moon show up very well. I can 
count about 60 stars in the Seven Sisters. 
I am certainly glad that I built the tele- 
scope. It has given me much pleasure.*’ 
—A. G. /., Tel Ed. 


The Heavens in October 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



At 11 o'clock: Oct. 7. 

At 10 H o'clock: Oct. 14. 
At 10 o^clock: Oct. 22. 


At 9^ o’clock: October 80. 

The hours given are in Standard Time. 
NIGHT SKY: OCTOBER AND NOVEMBER 


At 9 o'clock: Nov. 7. 

At SH o'clock: Nov. 16. 
At 8 o^clock; Nov. 28. 


V/f ERCURY is an evening star until the 
iVl 24th and a morning star afterward. 
He is, however, too near the Sun to be 
seen except at the beginning of the month 
when he may be glimpsed low in the 
twilight just after sunset. 

Venus is likewise an evening star, but 
being far brighter than Mercury, should 
be equally visible. On the 1st the 
two planets are in conjunction. Mercury 
being SH degrees south of his brighter 
neighbor. 

Mars is in Gemini and rises about 9:80 
p.M. He is still some 80,000,000 miles away 
but is rapidly approaching us and grow- 
ing brighter. He already exceeds all the 
stars but Sirius. 

Jupiter is in opposition on the 28th and 
is visible all night long. He is near peri- 
helion and his distance from the Earth, 
370,000,000 miles, is about as small an it 
can be. This makes him unusually bright^ 


more than twice as bright to our eyes as 
Sirius. His position in the sky in Aries, 
far from any bright star, makes him the 
more conspicuous. 

Satiirn is in Scorpio and b an evening 
star setting about 9:00 P.M. 

Uranus is just past opposition and well 
placed for telescopic ol^rvation; while 
Neptune is a morning star rising about 
2:00 A.M. 

The Moon is in her last quarter just 
after midnight on the 6th; new at 11:00 
A.M. on the 18th; in her first quarter at 
4:00 p.M. on the 21st, and full at 6d)0 
P.M. on the 28th. She is nearest the Earth 
on the Ist, farthest away on the 17th 
and at her nearest again on the 80th. Dur- 
ing the month she passes by Jupiter on the 
1st, Mars on the 8th, Neptune on the 9th, 
Mercury on the 18th, Venu6 on the IStb, 
Saturn on th$ 18thi Vmtm Oh the 96th 
andJupi^a|aihcmthe28thu . 
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The Scientific American Digest 

(Continued from page 352) 

and has a platform supporting a light steel 
bridge which extencte to the bank. 

Since there is no railroad near the power 
house end of the dam, and the cost of a 
highway connection would be prohibitive, 
it was decided to have the machinery de- 
livered by barges. A gantry crane of 16 
tons capacity which travels on the walls of 
the building, was therefore erected for 
handling the machinery, and for future re- 
pairs or replacements. With this arrange- 
ment, material is picked up from barges, 
carried to the proper position and lowered 
through roof hatches into the building. 
This crane also carries a rake for clearing 
the trash racks. 

The designing and engineering super- 
vision of the construction of this plant for 
the Kentucky Hydro-Electric Company 
was in charge of L. F. Harga, consulting 
engineer of Chicago, and the general con- 
tractor was the L. E. Myers Company of 





Chicago. 

Ingenious Furnace Control 

O NE of the essentials of present day 
comfortable living is a positive auto- 
matic control for the furnace. There are 
many devices on the market which accom- 
plish this work, but it is interesting to note 
one in particular which has a number of 
well-conceived features. This arrange- 



Ezterior of the thermostat of the 
furnace control showing ther- 
mometer and the setting pointer 


ment, illustrated in these columns, is the 
product of the Germeyer Engineering Com- 
pany. It consists of an electrically driven 
ai^ blower, an automatic thermostat, and a 
contactor which in itself is unique in de- 
sign and construction. 

Two different types of motors can be ob- 
tained for use with this installation: one 
of variable speed and the other of constant 
speed. The motor driven blowers will de- 
liver a maxinium volume of 260 cubic feet 
of ‘Tree sir,” of about 226 cubic feet 
against one inch etstie pressure, while the 
shut-off pressure is about 3H inches. Be- 
cause of the Special constodction of the 
luotors, there is practically no possibility of 
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interference witli radio due to sparkii^. 

The thermoetat employed la eictrem^ 
simple but it has a magnetic arrangement 
which is worthy of mention. A permanent 
magnet sets up a constant field around the 
creecent^ihap^ contacts. When thm 
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Thermostat showing crescent- 
shaped and arm contacts --open 

contacts are almost closed due to a reduc- 
tion in heat» the magnetic field causes them 
to close the remainder of the distance 
quickly, thus insuring a firm contact. Like 
wise, as the room heats up and the thermo 
stat tends to open, the magnetic field holds 
it closed until the thermostat arm has 
stored up considerable spring energy; then 
when the contacts are released, they spring 


SCIENTIFIC AMERICAN BLIXi. 
24^26 Wt$l 40ih St., N. Y. C 

TOWER BUILDING 
Chicaio, llL 


SCIENTIFIC AMERICAN BLDG. 
Wethin^n^ D. C 

HOBART BUILDING 
5an FrancUco, CaL 


VAN NUYS BUILDING 
Lot Angela, Cal. 


Books and Information on Patents and Trade-Marks by Request. 
Associates in Ail Foreign Countries. 



The combination transformer 
and relay with its binding posts 

apart quickly, eliminating any possibility of 
an arc. 

The contactor employed is a combination 
transformer and relay. Two coils are 
wound on a shai^ core and Jplsoed 
beside them is a resistance coil wound on a 

bobbin, TtdsresietaAce biased with one 

coD and with the current siq»|iily line. Thus 
a magnetde flux is genemted and 




m 


October 192S 


SCIENTIFIC AMERICAN 


ture is attracted to the pole piece. When 
the thermostat contacts close, a current 
flows in the other coil on the “U** shaped 
core, partially counteracting the flux set 
up by the other coil. This action releases 
the armature and closes the main contacts 
to the motor circuit. No batteries or other 
source of current supply than that which 
supplies the motor, is necessary with this 
furnace control apparatus. 

The draft unit has an automatic damper 
on the inlet, which closes when the blower 
stops. This prevents air from being drawn 
in by natural draft and the resulting over- 
heating of rooms; it also makes possible the 
use of any kind or size of coal and of coke, 
and prevents waste of fuel. 

This automatic control may be installed 
on any type of heating system and regu- 
lated at any convenient part of the house 
by means of the thermostat. 


Special Process of Chromium 
Plating Resists Heat 

INQUIRIES continue to reach us concern- 
i ing the protective value of chromium 
plating. Recently a correspondent wanted 
to know if chromium might be applied to 
wire fencing which was subjected to the 
menace of brush fires, et cetera. It is 
generally known that galvanized fencing, 
after once being burned in a fire of this 
kind, or bent and turned by farm imple- 
ments, rapidly rusts and, in time, fails 
entirely. 

A report we have recently received states 
that chromium can be applied to wire fenc- 
ing at a cost of only about 100 percent 
more than that of ordinary galvanized 
wire. The report is as follows: 

“By use of Madsenell coating 
methods, an absolutely tight coating 
of nickel, chromium, or zinc is ob- 
tained. In ordinary methods of coat- 
ing, nickel is put on copper and then 
chromium on top of the nickel. Where 
any heat resistance is needed, these 
coatings peel readily from the steel. 

“Madsenell coated sheets and wire 
have been tried in an enameling furnace 
which is constantly maintained at a 
temperature of 1600 de^^rees for as 
much as 600 hours and with this very 
severe test, the coatings have never 
peeled and were only slightly oxidized. 

“The cost of nickel and chromium 
coated wire would be 100 percent more 
than the ordinary galvanized wire 
which rusts out in a very short time and 
will not stand any' great amount of 
heat.“ 


Industrial Use for Cottonseed Hulls 

^OTTON and cotton products are used 
^ for many and varied purposes, and now 
a unique use for cottonseed hulls — usually 
utilized for cattle feeding— has been de- 
veloped. 

Hundreds of new oil wells have recently 
been drilled in the fields of west Texas, in 
Crane, Pecos, and Winkler counties. A 
big problem in the drilling of wells is that 
of side-wall caving before the casing is set 
in the wells. Recently it has been dis- 
covered that a few tons of cottonseed hulls 
poured in a well, at about the depth of 
possible caving, will prevent caving as drill- 
ing continues. Moisture expands the hulls 
and this, combined with the force of the 
^11, forces the hulls to the side-wall in a 
tightly compacted mass which stops the 
caving tendency* thus saving a great deal 
ef time and money. 
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Learning to Use Our Wings 

(Continued from page 366) 

motorcycle until flight started. Glen 
Curtiss, another great pioneer, built the 
first flying-boat glider in 1922, with which 
some glides were made at Port Washington, 
a fast motor boat being used for towing. 

Outside of these rare attempts, gliding 
in the United States is conspicuous by its 
absence. 

This year, it is encouraging to learn, 
the American Motorless Aviation Club 
has been formed, mainly by the efforts of 
J. C. Penney, a young American sports- 
man. This club has brought over three 
young German pilots, Peter Hcsselbach, 
Captain Paul Roehre, and Dr. Paul 
Laubenthal. With these pilots came three 
gliders, one of which is similar to the 
famous Darmstadt glider, which holds the 
world’s soaring flight record of 14 hours 
23 minutes, and the world’s altitude 
gliding record of 2715 feet. 

A serious attempt is to be made to over- 
come the great handicap to American 
gliding, namely the absence of suitable 
topographical and meteorological condi- 
tions near the great centers of population. 
The successful endurance glide is not a 
mystery. Sustained gliding is possible only 
when there is available a steady and fairly 
powerful upward current, which allows the 
glider to perform a steady downward glide 
relative to the air, while it remains parallel 
to the earth, or even climbs. Aerodynamic 
efficiency of the glider and the utmost 
skill in piloting are of no avail if these 
basic conditions are not found. 

After much searching, the American 
Motorless Aviation Club selected Corn 
Hill, near Provincetown, Massachusetts, 
as an ideal location, where a hill that forms 
a continuous ridge, and sea breezes a 
promise of steady upward currents. 

Paul Hesselbach has been selected as 
the first man to try to break the endurance 
record in the glider. His attempts will 
apparently not be without some danger. 
Corn Hill not providing a satisfactory 
breeze, the glider was transported to 
Highland Light on the ocean side of Cape 
Cod. At this point there is a precipitous 
embankment of 1400 feet sheer drop. 
Hesselbach’s glider was placed near the 
edge of the cliff and catapulted by 10 men 
manipulating a rubber “slingshot.” The 
wind was not strong enough to sustain the 
glider after it was catapulted, and it settled 
dangerously near the edge of the cliff. 
Only a skilful tilting maneuver prevented a 
dangerous fall over the edge. We hope 
that ensuing attempts will be more suc- 
cessful. 

It may be of interest to our readers to 
review the present status of glider con- 
struction as it has developed in the many 
German meets. Apparently gliders have 
now evolved into three distinct classes, as 
demonstrated by the Rhon-Rossiter meet 
of 1927. 

There is first of all the “school” glider, 

^ the purpose of which is to give the pilot his 
i initiation into the art of gliding. In such a 
; glider, aerodynamic refinement may be 
J largely dispensed with. It should be, 
^ above all, inexpensive and easily repaired 
I after being damaged in poor landings. 

J All the school gliders are high-wing mono- 
: planes, wiUi skeleton fuselages. The pilot’s 
seat under the wing is entirely unprotected 

* and has no obstruction in front of it. This 

* type of construetiem is said to lessen the 
liability of inju^ to the pilot by splinters 
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in the event of a crash. Also, since the 
pilot has no reference line to fly by, this 
type of glider has value as a means of 
training to fly by feel. A pilot after flying 
such a glider would know how to act even 
when deprived of adequate flight instru- 
ments. Since aerodynamic advantage is 
a minor consideration, school gliders have 
a low aspect ratio, that is, a low ratio of 
the span or spread of the wing to its chord 
or width. 

In the second class, the “training” glider, 
a high-wing monoplane is also employed. 
But the fuselage is now enclosed, thus re- 
ducing its resistance. The aspect ratio is 
still only six to one, but nevertheless these 
training gliders have made quite long 
glides in the hands of skilled men. We 
append line drawings of a typical training 
glider, which has a span of 32.81 feet and 
an over-all length of 18.04 feet. 

Finally we have the “contest” gliders, 
in which every effort is strained to develop 
aerodynamic efficiency. To this class be- 
longs the famous Darmstadt glider. The 
fuselage is now of perfect streamline shape, 
with a delicately rounded bow. There are 
no struts or wires to brace the cantiliver 
monoplane wing. Finally the wings have 
the enormous spread of 69 feet, with an 
average chord of something like two and 
one half feet, giving an aspect ratio of over 
20. This is conducive to the greatest 
efficiency in soaring, but it also means a 
somewhat heavier weight empty than in the 
training or school gliders. The Darmstadt 
glider when empty weighs 831 pounds, 
which is surprisingly high for a glider. 


An Aidtude Record 

R ecords in aviation come so fre- 
• quently that it is hard to keep track of 
them. Still it is interesting to learn that 
the Navy flying boat, the PN-12 has flown 
to a height of 18,600 feet with the greatest 
useful load ever carried to such an altitude. 

The plane was actually weighted with 
4200 pounds of zinc bars. It was piloted 
by Lieutenant Arthur Garvin. The boat 
is powered with two powerful Hornet 
engines, and has the now conventional, but 
none-the-less beautiful, hull lines, with a 
sharp bottom line, and a flattened V 
prow. 


Tail Trimming Flap 

I N the typical modern airplane, the 
stablizer is made adjustable in the air. 
The front spar of the stablizer hinges from 
a support on top of the fuselage, and the 
rear spar is made to move up or down by 
means of a threaded bolt and a nut, the 
bolt being turned by a cable running to a 
handle in the pilot’s cockpit. The adjust- 
ment of the stabilizer serves to trim the 
plane for various load and flight conditions. 
The provision of an adjustable stabilizer 
introduces a certain amount of weight and 
complioation. The French Nieqport com- 
pany has recently patented an alternative 
trimming gear which has possibilities. The 
contrivance consists of a pair of narrow, 
hinged flaps along the leading edge of the 
elevators. The flaps are controlled by a 
worm gear and cable. Raising the flap on 
the upper surface is equivalent to turning 
the front edge of the stabilizer down. Pro^ 
jecting the flap on the under surface is 
equivalent to raising the front edge of the 
stabilizer. The arrangement is certainly 
simpler than the process of adjusting the 
entire stabilizer. 
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Geology 

By A. P. Brigham, Prof, Geology, Colgate Univ. 

F. A. Burt, Asso. Prof. Geology, Texas College 

A vowedly an elementary treatise, this hM not, 

^ however, been written in a condescending or 
juvenile style but aims to give a general understanding 
of the progress of life and of the growth of the lands. 

$3.20 Postpaid 

Prehistoric Man 

By Keith Henderson 

W ITHOUT sacrificing a syllable to scientific 
authority the author has notably succeeded in 
making man’s prehistoric past bright and interesting. 
His ancient races of man actually live in the book. If 
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of all the known prehistoric races from the Java ape- 
man to the Iron Age without stopping for the many de- 
tails of any single one of them, this is the book. 

$3.20 Postpaid 

Practical Television 

By E. T. Lamer 

A CLEAR and understandable treatment of Eng- 
lish accomplishment, especially the Baird Tele- 
visor, replete with diagrams which amply correlate the 
text. For the general reader, yet with strict regard 
for scientific accuracy. $3.90 Postpaid 

Radio 

A Study of First Principles 
By Elmer £• Burns 

W ITH the development of the new theory of the 
atom it becomes essential to present the funda- 
mental principles of electricity as applied to radio in 
the light of the electron theory. Only the simplest 
mathematical formulae are used, and these follow the 
discussion of the theory in an effort to visualize the 
action that goes on in a radio circuit. . . . $2.15 Postpaid 

Miniature Boat Building 

By Albert C. Leitch 

C OVERS in detail the construction of working 
models of racing sail and power boats for 
amateurs. Eleven designs of famous racing boats are 
given in progressive drawings which carry the reader 
from the selection of materials to the completed 
highly polished model $3.20 Postpaid 

Water Purification 

By Joseph W. Ellms 

M any are interested in water purificatiolTbesideB 
those who have a professional status therein. We 
recommend this thoroughly revised edition as a treat- 
ment covering the whole subject; characteristics^ of 
natural waters and the various steps in purification 
processes. The design, construction, equipment and 
operation of filtration plants are fully covered. 

$7.20 Postpaid 


Sir Isaac Newton 

By S. Brodetsky, Prof. Applied Math. Univ. of Leeds 

A BRIEF account of his life and work and its 
significance in the history of science, for the 
reader who possesses a very moderate grounding in the 
elements of science $2.15 Postpaid 

The Psychology of Individual Differences 

By Robert S. Ellis, Prof. Psychology, Colorado College 

A n extended biological, experimental and statis- 
tical consideration of the differences in native 
traits. Among other things a sound basis for character 
analysis is outlined which is applicable in psychological 
studies of business education and other activities. 

$8.70 Postpaid 

Safety and Production 

A Report of the American Engineering Council 

A n engineering and statistical study of the rela- 
. tionships bet'ween low production costs and 
safety work and the value, from a technical stand- 
point, of major executives’ interest and responsibility. 
A clear answer to “Does Safety Pay?’^ Concrete 
recommendations will be of great assistance to all 
executives and insurance companies, . . . $5.20 Postpaid 


Flying the Arctic 

By Capt. George H. Wilkins 

A mundsen said that this flight of 2200 miles 
. across the top of the world has never been sur- 
passed. In the realm of meteorology much is expected 
when all the data which was obtained, can be co- 
ordinated and interpreted. An interesting story of 
success after two failures $2.50 Postpaid 


Ice Engineering 

By Howard T. Barnes, Prof, of Physics, McGill Univ. 

P ROF. BARNES will be remembered as occupying 
much space in “the news” two winters ago when he 
broke up an ice jam which threatened the extinction of 
Oil City and Franklin, Pa. This, however, was only 
one of many such accomplishments. This book 
records the results of 20 years experimentation cover- 
ing also ice navigation «nd icebergs. It makes most 
interesting reading aside from the fact that it is the 
(Hdy engineering treatise on the subject. 

$5.20 Postpaid 

Reeds and Mud 

By V. Blasw Ibanez 

T hose who enjoy this author’s writing will be 
interested in reading this early work of his which is 
considered one of his best unconventional love stories. 

$2.60 Postpaid 
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Industries From Atoms 

(Continued from page 866) 

jectionable smoke. The boiler was then 
equipped with air control devices. A second 
series of tests with the changed boiler 
showed a decided reduction in the smoke 
produced and an increase in efficiency of 
from 1 to 4 percent. 


The Menace of Increasing 
Population 

(Continued from page 340) 


consider the physical difficulties in South 
America of conquering their river systems, 
and the political difficulties in Russia and 
in Asia to be overcome, before dense popu- 
lations can be there developed. 

Thus one sees that migration is not 
merely a problem of absolute or even of 
relative densities, viz, of the ratio of existing 
to possible populations under given con- 
ditions, but embraces most complex systems 
of relation depending upon human char- 
acters, states of culture, ideals and develop- 
ment. It is a problem of simple character 
only to those who have given it no serious 
consideration. 

At the same time it is eminently desirable 
that a commencement should be made by 
way of ascertaining thoroughly the possi- 
bilities of the whole situation. This will 
take time and will involve world-wide 
efforts on some definite plan to be mutually 
agreed upon, if possible. The question 
involves international difficulties, the na- 
ture of which will suggest themselves to 
any political thinker, and which we cannot 
discuss here. 

To sum up: The rate of population in- 
crease; the elevation of our standards of 
living; the growing rapidity with which our 
forests, our coal and oil fields, our iron, 
copper, zinc, tin, and aluminum mines are 
being exploited; and our increasing diffi 
culties in insuring adequate supplies of 
food-stuffs, are such as to challenge our 
attention. Anyone who has any interest in 
the future of his nation for even the exist- 
ing century, is called upon to consider the 
issues of human increase and to recognize 
that we are faced with a problem of su- 
preme difficulty, a problem to which pub- 
licists and economists may well give their 
profound attention. 

An avalanche of trouble threatens; is it 
to sweep us into appalling disasters? Mi- 
grations are merely a palliative, for human 
reproductive forces perpetually tend to re- 
establish the pre-existing populations and to 
increase them. The mere fact that an 
annual 1 percent increase means an addi- 
tion of 10,500,000 to the world’s people, 
and that that rate has recently been ex- 
ceeded, commands our attention. 

The 1910-1920 rate of increase for the 
United States, were it continued to the year 
2000, would in the 72 years add no less than 
200,600,000 to its population. Such a fact 
demands that we give it consideration. 

If ever we are able to transfer the enor- 
mous costs of preparations for war or de- 
fence to studies of social economics and to 
scientific research and its applications to 
the well-being of man, the load may be 
lightened. But even then the reproductive 
urge will tend to re-establish the acuteness 
of the problem, namely, how may we meet 
the needs of human inprease? 
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fascinating.'* — Dr. George A. Dorsey. $2.50 

Do You Own the Six Keys to Science ? 


THE NATURE OF MAN 

By George A. Dorsey, Ph.D. 

Man and his reactions in bonety hy thf 
author of “Why We Behave Like Human 
HeinKh." 

2. SCIENCE OF TODAY 

By Sir Oliver Lodge, Ph.D. 
“Extremely su^ftfestive * one’s mental hori- 
zon is appreciably enuarged after icadtn(j: 
It,” N. Y. Evening To^t. 

3^ THE AGE OF THE EARTH 

By Arthur Holmes, D.Sc. 

A fa.scinating introduction to geology, 
Mvidly and authoritatively presented. 


4^ THE LAST JUDGMENT 

By J. B. S. Haldane 

Mr. Hald.Tne looks ahead some foity mil- 
lion years .and dcsriihrs the possible end of 
our planet. 

5. THE STREAM OF LIFE 

By Julian Huxley 

The modern trends of biology biilliantly 
and simply explauud 

6. WHAT IS THE ATOM? 

By £. N. deE. Andrade, D.Sc,, Ph.D. 

A masterly and concrete explanation of the 
dithcult and little -understood atomic theory. 


Each Volume One Dollar 


HARPER & BROTHERS “ ' 

49 East 33d Street, New York City 

Gentlemen: Please send me 

Possible Worlds, by J. B. S. Haldane (This volume is ?2.50; all others 81.00) 

The Last Judgment, by J. B. S. Haldane 

The Nature of Man, by George A. Dorsey, Ph.D. 

Science of Today, by Sir Oliver Lodge, Ph.D. 

The Afte of the Earth, by Arthur Holmes, D.Sc. 

What is the Atom? by E. N. deE. Andrade, D.Sc., Ph.D. 

The Stream of Life, by Julian Huxley 


Enclosed find. 


Address Send C.O.D. 



m 


SCIENTIFIC AMERICAN 




Commercial Property News 

A Department of Facts and Notes of Interest to Patentees 
and Owners of Trademark Rights 


Good to the Last Bite 

T he Cheek-Neal Coffee Company has 
built up a tremendous business in coffee 
through spending millions of dollars in ad- 
vertising their trademark “Maxwell House’* 
and their slogan “Good to the Last Drop.’* 
The fact that the business was sold not 
long ago for twenty-seven million dollars 
is some evidence of the value of the trade- 
mark and the slogan. Probably they 
would be good for some other business, as 
well. 

Whatever its motive, the Hal Dick 
Manufacturing Company, of Knoxville, 
Tennessee, applied at the Patent Ofhce 
for registration of a trademark con- 
sisting of a composite picture including 
the representation of a hotel, the words 
“Maxwell House” and the slogan “Good 
to the Last Bite.” This mark they are 
using for horse-radish, olive spread, cran- 
berry jelly and a large number of similar 
goods. The Cheek-Neal Company op- 
posed the registration, but First Assistant 
Commissioner Kinnan allowed it, stating, 
however, that registration would have been 
refused had there been any element of 
doubt in the case. He said: 

“The applicant’s goods are in no sense 
beverages as are the tea and coffee sold by 
opposer, but belong to the class of salads 
and relishes, and it is believea there is no 
warrant for holding the goods of both 
parties possess the same descriptive prop- 
erties or belong to the same class, as such 
terms are used in the trade and have been 
interpreted or construed by the courts in 
previously adjudicated cases. While not 
unmindful of the fact that the registration 
of opposer’s mark by others upon different 
classes of foods tends to destroy the dis- 
tinctiveness of opposer’s mark and to an 
extent may be said to damage opposer, yet, 
under the statute, the only ground upon 
which refusal of registration to such appli- 
cants can be based is that the goods possess 
the same descriptive properties. 

“In the case of American Tobacco Com- 
pany, Inc., versus Gordon, the Court noted 
that merchandise possesses the same de- 
scriptive properties in a statutory sense 
when the general and essential characteris- 
tics of the goods are the same, and noted 
that the ‘statute must be taken as it is found.’ 
It seems impossible to hold that opposer’s 
coffee and tea belong to the same class as 
the relishes and salads upon which the 
applicant applies its mark, and since this 
is the only statutory basis for sustaining 
the opposition, the opposer must fail.” 


The Fountain Pen Invention 

W HO is the inventor of the fountain 
pen? 

Lewis E. Waterman? 

No, indeed. He was a late comer in the 
field when he applied for a patent Septem- 
ber 19th, 1883. King Tutankhamen’s 
secretary probably had been using one long 
before Waterman. 

Excavations in an Egyptian tomb dating 
back more than 4000 years, according to 


the Journal of the Patent Office Society, 
shows an early form of fountain pen. The 
primitive instrument consisted of a section 
of reed of the diameter of a lead pencil, 
about three inches in length and mounted 
on a long piece of copper. The nib of the 
pen was cut away to a fine point like an 
ordinary quill pen. The narrow tube of the 
reed served to hold in reserve a small 
quantity of the writing fluid, whatever it 
may have been. 

The earliest writing fluid, it is now 
thought, was probably applied by means of 
a brush in Egypt and in China. The 
brush required frequent dipping into the 
fluid, which may have led to the idea of a 



Reproduction of the drawings ac- 
companying Waterman’s patent 


pen which would hold a considerable 
amount of fluid. 

By the time Waterman made his inven- 
tion, fountain pens were so well known that 
all he claimed was “certain new and useful 
improvements in fountain pens.” He says 
in his specification: 

“My invention relates to that class of 
fountain-pens in which the nib of the or- 
dinary writing-pen is supplied with fluic 
ink from a barrel or reservoir, which may 
conveniently form the handle or holder of 
the pen. 

“The object of the invention is to secure 
and automatically regulate a certain and 
uniform flow of ink to the pen, and also to 
prevent the excessive discharge of the ink 
when the pen is in use. By my invention a 
fountain-pen composed of but compara- 
tively few parts is produced, and the general 
construction of this class of pen greatly im- 
proved and simplified.’* 


Waterman’s invention provided an ink 
duct with longitudinal fissures in the side, 
the gradual decrease in the size of the tube 
toward the nib providing against the ex- 
cessive flow of ink. The groove being in 
direct contact with the pen, a sufficient 
quantity of ink was supplied. Waterman, 
by the way, used ordinary pen points which 
he bought from other manufacturers. Soon 
after he obtained his patent he assigned it 
to his wife. She then leased the exclusive 
manufacturing rights to him, in return for 
which he paid her a royalty of 26 cents per 
pen. 


Monopolies on Narrow Inventions 

T T is by a very narrow mar^n indeed that 
^ some devices are called inventions and 
are granted patents. The Walten patent 
for an automobile tire flap is probably as 
narrow an invention, if invention it be, as 
any that has been issued, and yet the Court 
of Appeals of the District of Columbia has 
been reversed in its decision dismissing a 
suit on the ground that the patent was void 
for lack of patentable novelty. 

The patented device is a full length tire 
flap with a perforation at one end to fit 
over the valve stem of the inner tube and 
provided with marks showing where per- 
forations for adjustment should be made 
at the other end. When Tingley and Com- 
pany, controlling the patent, put the flap 
with the markings on the market, imita- 
tions speedily followed. Suit for infringe- 
ment was brought against the Badger 
Rubber Works. 

“Because there were five sizes of tires,” 
says Judge Page, writing the majority opin- 
ion for the Circuit Court of Appeals for 
the Seventh Circuit, “it was the practice, 
and, so far as known prior to Walten, 
necessary, to manufacture, and the dealer 
had to carry, a supply of flaps in each of the 
five lengths. What Walten sought to do 
was to make one flap that could be easily 
altered by anyone so that it would not be 
necessary to manufacture or carry in stock 
the five sizes theretofore made and carried. 
Some of the difficulties to be overcome in 
accomplishing his purpose are pointed out 
in the application. 

“Whether the many millions of automo- 
biles, which we know as a matter of com- 
mon knowledge have been maiYufactured 
during the last 80 years, used with each of 
their four wheels a tire flap, we do not 
know, but the number that must have used 
them is so large that the desirability of re- 
ducing the number of tire flaps to be 
carried in stock we think is apparent. The 
haste with which appellee adopted Walten’s 
flap is some evidence that the trade ap- 
proved such a change.” 

Judge Evans dissents heartily from the 
decision, declaring: 

“Appellants* improvement is in supply- 
ing ^indicia for aperturing said inperforate 
portion to make the flap any one of a 
plurality of sizes.’ In other words, the 
flap described in the patent is provS^ 
with marks which the uieer whfie.llil 
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may cut additional openings in the dap to 
make it shorter. 

‘‘Clearly it would not constitute inven- 
tion to make places in a belt through which 
holes might be cut to make the belt 
shorter. This, it seems to me, is all that 
Walten did. 

“1 cannot believe that there was any 
patentable novelty which can be ascribed 
to the use of an expedient so simple and 
commonly used for shortening the usable 
portion of a belt, strap, dap, or other 
similar article. What any 10-year-old 
boy, upon dnding his older brother’s belt 
too large, would do with his jack-knife, 
would hardly be called an inventive dis- 
covery.” 


Inventors Should Be Practical 

AN inventor sent to us recently a 
description and sketch of a device 
which well illustrates a common fault of 
amateur inventors — that is, it is not in 
complete harmony with public habits and 
tendency. This device he called a “Carry- 
All.” Made of cilver or aluminum, it was 
intended to contain the entire miscellany of 
articles usually carried in all the pockets of 
the ordinary man. It can be carried in the 
inside coat pocket or the hip pocket. The 
interior included the following compart- 
ments: 

1. Smoking service: cigar, mouthpiece, 
match with a relative lighter. 

2. Toilet service: mirror, comb, nail 
file, smelling bottle. 

8. Writing service: pen, pencil, eraser 
and ink bottle. 

4. Precision instruments service: watch 
and compass. 

6. Pocket book service: documents, pri- 
vate notes, secrets, souvenirs and bank 
notes. 

For the American rights to the invention 
the inventor asks 6000 dollars. In our 
opinion manufacturers probably will not 
rush to him in great numbers. The aver- 
age man does not carry smelling bottles, 
ink bottles, compasses and other things 
which the inventor has provided for. And 
when a man reaches for a pencil he wants 
to find it in his vest pocket and not inside 
a carry- all in some other pocket. An in- 
vention is more likely to win out if it 
caters to people’s habits rather than if it 
tries to change them. The most success- 
ful inventor is the one who thinks and acts 
like his fellow-men but just a little ahead of 
them. 


The Balloon Tire Patent 

claims of the famous Putnam patent 
for balloon tires have been held invalid 
by the Federal District Court for Eastern 
Michigan. The suit brought by the Steel 
Wheel Corporation has been thrown out of 
court and the B. F. Goodrich Rubber 
Company is allowed to make' its fifty-odd 
sizes and constructions of balloon tires 
without molestation. 

” Putnam was not the bell cow who led 
the entire herd and all the different herds 
along the highway down to the ‘balloon’ 
tire bam, with its luxurious* beds,” s»yn 
Judge Tuttle, “but was merely one of 
the many cows who had seen the ‘balloon’ 
tire barn in the distance and had journeyed 
down that way and were gazing around out- 
side of the bam for quite a while before the 
tire ahd rim men in charge b! the bam 
opened the door. When the door was 


opened the others aU went in with a rush. 

“The tire industry and the automobile 
industry have their associations for stand- 
ardizing tires, rims and devices of that 
character. That such things should be 
standardized is for the convenience and for 
the advantage of the public and is economi- 
cally helpful to the world. But in an in- 
dustry which is thus standardized and in 


which the decision with regard to changes 
rests with comparatively few people, 
changes are apt to take place suddenly 
when those in control open the door to 
them.” 

Judge Tuttle gives an interesting history 
of balloon tires in his opinion. One of the 
first to make practical use of the advantages 
to be derived from relatively wide pneu- 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications, rate 25c per word each 
insertion: minimum number of words per insertion 24, maximum 60, Payments must accom^ 
pany each insertion. 

Official copies of any patents listed in this section at 15c each; state patent number to insure 
receipt of desired patent copy. 


Pertaining to Aeronautics 


Soaring Heucopter — Which may be pro- 
pelled manually and elevated vertically, is pro- 
vided with foldable wings for soaring, and re- 
quires but a minimum of effort for the lifting 
purposes. Patent 1680175. A. Rudy, 412 Mc- 
Kinney Ave., Houston, Texas. 


Pertaining to Apparel 


Shoe Inner Sole — Which is not only a cor- 
rective but serves to maintain a good foot in a 
normal state, and do away altogether with 
commonly used arch supports. Patent 1677105. 
B. J. Silver, c/o Milburn Hotel, 242 W. 76th St., 
New York, N. Y. 

Supporting Loop for Garments, etc. — Of 
the type formed from a single length of resilient 
wire, shaped to provide a lower button engaging 
loop, and an upper strap engaging bar. Patent 
1677078. R. E. Garrett, c/o F. J. Schubert, 
218 Reidhurst Ave., Nashville, Tonn. 

Infant-Napkin Protector— To be worn by 
infants to form a protective covering for the 
usual diaper, which by its form permits the free- 
dom of movement of the limbs. Patent 1680178. 
Flora M. Shafer, 8169 Lefferts Ave, Kew Gar- 
dena, L. I., N. Y. 


Chemical Processes 


Process of Purifying Sugar Solutions — 
Which consists in heating a sugar solution to 
approximately 90® C., adding a prolific quantity 
of lime for decolorization. neutarilizing by means 
of a suitable acid, and filtering. Patent 1678671. 

F. W. Meyer, c/o G. Hirschfeld, Alexandrinen- 
strasse 184, Berlin, S. W. Germany. 

Means for Treating Holly and Like 
Plants and Products Derived Therefrom — 
An apparatus for receiving the holly leaves that 
they may be treated to produce extracts avail- 
able as a beverage, or for medical purposes, and 
the by-product used for cattle food. Patent 
1679625. S. M. Hoye, 694 5th St., Brooklyn. 
N. Y. 


Designs 


Design for a Finger Ring — Patent 76406. 

G. Bartiromo, 417 Jewelers Exchange Bldg., 
Los Angeles, Calif. 

Design for a Rouge Blender— Patent 
75601. Helen Leyne, 5786 Mosholu Ave., 
Bronx. N. Y. 

Design for a Building— Patent 75611. G. 

H. Natzel and F. E. Jackson, Santa Ana, Calif. 

Design for a Loud Speaker or the Like — 
Patent 75564. P. H. Fuller. Lefurgy Ave., 
Dobbs Ferry, N. V. 

Design for a Loud Speaker — ^Patent 75558. 
R. V. Gunther, 6084 Hollywood Blvd., Los 
Angles, Calif. 


Design for Shoe — Patent 76681. T. J. 
Fitz Harris, c/o Franklin Simon A Co., 38th 
St. and 5th Ave., New York, N. Y, 

Design for a Boudoir Slipper— Patent 
75757. H. Wilhelm, c/o Bernard Bernbaum, 
1440 Broadway, New York, N. Y. 

Design for a Cuff Button or Similar 
Article — Patent 76807. F. C. Rile, 6022 
Calumet Ave., Chicago, III. 

Design for a Wall-Paper Panel or the 
Like — Patent *75794. H. L. Hoffman, c/o R. 
E. Thibaut Co., 24 W. 40th St., Now York, N. Y. 

Design for a Waix Bracket— Patent 75801. 
C. Lehrman, c/o Levolite Co., 176 Grand St., 
New York, N. Y. 

Design for a Bottle or the Like — Patent 
75768. R. B. Annia, c/o Mower-Gulden Annia 
Co., 87 34th St., Brooklyn, N. Y. 

Design for a Combination Bath Fixture 
— The inventor has been granted two patents of 
a aimilar nature. Patents 75819 and 75820. J. 
H. Balmer, 269 Plane St., Newark, N. J. 

Design for a Coat— Patent 75826. Kather- 
ine E. Burns, c/o Franklin Simon & Co., 38th 
St. and 5th Ave., New York, N. Y. 

Design for a Stocking— Patent 76846. A. 
M. A. Hoffman, 136 Mineral Spring Ave., 
Passaic, N. J. 


Electrical Devices 


Indicator Switch for Rapiocircuits — A 
signal light, whereby the operator knows whether 
the circuit is on or off by merely seeing whether 
the light rays are projected through the hollow 
switch arm. Patent 1673876. A. C. Koeppler, 
4928 Henderson St., Chicago, 111. 

Radiodial — Equipped with a visible in- 
dicator which becomes active whenever the dial 
has been rotated to the proper point to bring 
in a station. Patent 1674603. H. Matzner, 24 
Nathon Davis Place, New York, N. Y. 

Adapter and Plug for Cut-Outs— Wherein 
a specially prepared fuse plug may be used in 
any ordinary screw socket, the parts being so 
constructed as to prevent a wrong size being 
used. Patent 1675637. W. P. Briggs, Municipal 
Bldg., New Bedford, Mass. 

Steaming Iron — An electric heating element 
wherein the current passing through water from 
one electrode to another makes the water flash 
into steam without the accumulation of water. 
Patent 1676098. R. Leprestre, 1158 Fifth Ave., 
New York, N. Y. 

Motor Connection Indicator — Particularly 
adapted for use in connection with three phase 
motors, where the windings are connected for 
current of 220 or 440 volts, and it is desired to 
reconnect the winding from 440 or 220 volts. 
Patent 1676019. H. W. Beaver, 1366 Portia 
St., Los Angeles, Calif. 

•Illuminated Dial — Which may be readily 
applied to the cabinet of a radio apparatua an4 



m 

matic tireB at correspondingly reduced in- 
flation pressures, he hnds, was the Palmer 
Tyre Company, Limited, a British concern 
whose product was known as the Palmer 
Cord Tyre. Beginning as early bjb 1908, 
the company’s literature and trade journals 
described the increased riding comfort of 
wide, soft tires, in language that would fit 
exactly the present-day balloon tire. 

Three years before Putnam’s patent is- 
sued, the Hawley patent had been applied 
for, December 10th, 1917. It disclosed 
fully the advantage of a wide, thick, soft 
tire, which is what Putnam claimed when 
he filed his application, August 8rd, 1920. 

More than a year before Putnam’s appli- 
cation was filed, the French patent to Per- 
rot for a balloon type of tire was published. 
Not only that, but R. K. Mulford had been 
using Goodyear airplane tires on his small 
cars in 1917 and 1919, a use which the 
judge declares is sufficient in itself to in- 
validate the Putnam patent. 

Summing up the entire patent situation. 
Judge Tuttle says: 

’There is not the slightest doubt in my 
mind as to the value of the ‘balloon’ tire 
in the way of comfort, economy, and length 
of tire life. If we disregard the intermediate 
steps which have occurred and compare 
the wide, soft, easy-riding ‘balloon’ tire of 
today, with the narrow, highly inflated, 
hard-riding tire of yesterday, and by ‘yes- 
terday’ I mean a time far enough back to 
avoid all contentions and disputes, and all 
prior uses, prior publications and prior 
patents in this record, we cannot fail to be 
impressed with the great practical impor- 
tance of the advance that has been made. 
Had that advance been made in a single 
patent, there could be little doubt of the 
presence of the inventive genius in that 
discovery, or of the validity of that patent. 

“However, the advance to the ‘balloon’ 
tire has not been made in a single step, but 
step by step, as the industry has developed, 
and the Putnam patent here sued upon dis- 
closes no ‘discovery’ whatever, but merely 
what was well known in the art, and re- 
peatedly published during more than a 
decade preceding Putnam’s application 
date.” 


Invention as a Remedy for 
Unemployment 

“TN a way, invention, through labor- 
saving machinery, has caused some of 
the present unemployment, and in my 
opinion, new invention is one of the only 
ways to cure it.’’ 

So declared Honorable James J, Davis, 
Secretary of Labor, recently. The Secre- 
tary, of course, does not mean to imply 
that all labor-saving machinery brings 
about unemployment. Such a sweeping 
generality would be just as inaccurate as 
to say that no invention ever throws men 
out of work. To how great an extent 
labor-saving machinery has resulted in un- 
employment is a matter for theorists to 
discuss.^ That the development and manu- 
facture of new products would put men to 
work is self-evident. 

Fortunately, the remedy for unemploy- 
ment which Secretary Davis suggests al- 
ready is being applied. Patent attorneys 
have had a steady inflow of inventors 
seeking to patent their ideas. This un- 
usual demand for patent attorney services 
has existed since the first of the year. 
Within six months it will begin to show an 
hicreased volume of patent business Issuing 
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connected to the various parts, without ap- 
preciably illuminating the surrounding objects. 
Patent 17017 (Re-issue). W. C. and P. Buch- 
holz, c/o Frank Buchhols; 87 Penn St., Brooklyn, 
N. Y. 

Electrical Contactor — In the nature of a 
clip, to which the conductor wire is so applied 
that direct contact of the surfaces for radio or 
lighting may be obtained. Patent 1677059. P. 
M- Tebbs, 1617 Forster St., Harrisburg, Pa. 

Electrical Heating and Cooking Appara- 
tus — A bendable unit which may be given any 
desired shape for generating heat so that sur- 
rounding fluids, whether gaseous or liquid, may 
be heated for practical purposes. Patent 
1677032. J. W. J. Kaffcr, Kerkstraat 81, 
Meester-Cornelis, Java, Dutch East Indies. 

Display Devices — Having a backing which 
lies flat when collapsed, but can be quickly 
secured upright, and spaced, for holding an 
electric light to illuminate a picture. Patent 
1677840. L. Moses, c/o Wolf Advertising Co., 
46 West 18th St., New York. N. Y. 

Electric Lamp — An incandescent lamp 
having a concave reflector for directing the rays 
of light in the manner of a spot light at a con- 
siderable distance. Patent 1678606. G. C. 
Singer, c/o United Land & Irrigation Co., 
Brownsville, Texas. 

Electric Welding Tongs — So insulated as 
to prevent arcing except at the welding elec- 
trode, thereby preventing accidental arcing 
resulting in serious injury to the operator. 
Patent 1677306. C. L. Slancliff, 2382 Chester 
Ave., Bakersfield, Calif. 

'Time-Controlled Circuit Controller- 
Ad electrical circuit controller capable of being 
applied to any conventional form of alarm 
clock without modification of the construction 
of the clock. Patent 1678217. R. R. Gonsett, 
1269 So. Cochran Ave,, Los Angeles, Calif. 

Lead Storage Battery— Of strong construc- 
tion, having greater capacity for a given volume, 
and means for permanently sealing the battery. 
Patent 1678224. A. Kastelic, Sll 23rd St., 
Richmond, Calif. 


Of Interest to Farmers 


Rbenforcbmbnt for Bee Combs and 
Comb Foundations — Which will prevent sag- 
ging and consequent distortion and breaking 
of the comb, on account of atmospheric changes, 
weight, or the stresses during handling or trans- 
portation. Patent 1674601. H. C. Dadant, 
c/o Dadant & Sons, Hamilton, III. 

Stalk Cutter — Adapted to be drawn over a 
field to cut the stalks at predetermined small 
lengths, and means whereby to tilt the knives 
in a forward and downward inclination to effect 
the severing of certain stalks. The inventor has 
been granted two patents 1676106 and 1676106. 
J. F, A. and R. A. Michalka, c/o Michalka 
Bros., Cameron, Texas. 

Cultivator, Weeper and Trigger— Includ- 
ing a wheel rotatably mounted on a frame and 
having a plurality of earth-working elements in 
the form of curved prongs. Patent 1677803. 
A. R. Tenger, Box 245, Marshfield, Oregon. 

Ignition Device for Smudge Pots— Adapted 
for use in citrus groves, is normally inactive but 
upon a predetermined low degree of temperature 
becomes active to ignite the smudge for raising 
the temperature. Patent 1676868. J. A. Ulmer, 
2601 East 62nd St., Huntington Park, Calif. 

Fly Net for Horses — A net- work of hemp or 
cotton thread to be applied to four-footed ani- 
mals to frighten and prevent flies and other in- 
sects from troubling the animals. Patent 
1677889. A. Montets, Aristobula del Valli 
1782, Buenos Aires, Argentina. 

Cotton-Boll Breaker and Cleaner— 
Whereby the bolls are broken open and the 
cotton liberated from the burr, and subjected 
to the cleaning action of the beaters, ^tent 
1678210. F. B. Cumpston, Blooming Orovo, 
Ttocas. 


OciolNsrl^ 

from the Fateiit Office. It is siipfficaiit 
that the majority of these inventions are 
not for labor-saving methods, but are for 
new products to manufacture which wffi 
keep labor busy. 

In r^ard to manufacturers: They are 
consulting all available sources for new 
articles of manufacture, things which will 
require the employment of additional 
labor. For example, here are two samples 
of such letters as this department has Imn 
receiving: 

“When you have clients with 
inventions which have to be made 
principally of sheet metal, and 
who are looking about for a good 
manufacturing connection on a 
royalty basis, we would like to 
have you put them in touch with 
us. You can readily find out from 
Dun and Bradstreet, or any bank, 
that we are a large and reputable 
firm, financially responsible, and 
with a background of experience 
dating back to 1880. We are 
really in a position to deal to ad- 
vantage with any clients whom 
you may see fit to refer to us.” 

“We would appreciate very 
much your placing our name on 
your list of manufacturers who 
desire receiving pAtS^ls requiring 
screw machines, biAnkings, plat- 
ing, et cetera.” 

Obviously, industry is just as anxious 
to find things to make and sell as inventors 
are to provide them, and it is especially 
fortunate that at this time there is plenty 
of money to finance new or extended under- 
takings. The forces to correct the existing 
period of unemployment are at work and 
it should be no great time before the in- 
dustrial situation is back to normal. 


Gross-Licensing by Uncle Sam 

TN a memorandum to the heads of all 
* government departments and estab- 
lishments, Brigadier General H. C. Smither, 
the Chief Co-ordinator, announces a new 
policy having to do with licensing patents 
which the government owns or controls and 
cross-licensing of such patents with those 
owned by private corporations. He will 
have final power in disposing of all proposals 
for such licensing. The memorandum reads 
as follows: 

“All proposals for the licensing and cross- 
licensing of patents owned or controlled 
by the government will be forwarded to the 
Chief Co-ordinator for reference to the 
Inter-departmental Patents Board, before 
which will appear such administrative and 
technical representatives as the department 
heads concerned may desire to designate. 
The findings and recommendations of the 
boarcT will be submitted to the Chief Co- 
ordinator for his action and will have no 
force until approved by him. All subse- 
quent allocations or modifications of licenses 
or cross-licenSes will be handled in the same 
manner. Proposed revocations of any 
license will be reported to the Chief Co- 
ordinator.” 

It had been apparent that necessity 
exierted for a co-ordinated policy with re- 
gard to such licensings and cross-licensings. 
To determine a policy which would safe- 
guard the govemhient and at the same 
time assure the cooperation of industry* 
a conference of representatives of executivs 
departments was hsld. The memorandum 
setting forth the new proesdure rssnited 
from thftt conferenoe. 
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Brooder — HavinR maans (or maintaining a 
correct temperature which increaBes gradually 
and regularly from the outer edge of the hover 
to a central source of heat. Patent 1679271. 
W. C. Sanctuary and W. A. Jones, 11 Cottage 
St., Amherst, Mass. 


Of General Interest 


Display Box — By means of which an article 
may be held against movement when the box is 
closed, and* in display position when the box is 
opened. Patent 16736B8. J. Andersen, 8715 178 
St., Jamaica. L. 1., N. Y. 

Can or Similar Article — Including a closure 
for the body and a lever fulcrumed on the 
closure adapted to bear against the body to 
facilitate removal of the closure Patent 1678693. 
W. C. McLelland, 113 Milan .St., Houston, 
Texas. 

Pipe Coupling — For connecting two flexible 
pipes, or a rigid and flexible pipe, yet maintain- 
ing a fluid-tight joint and allowing rapid con- 
nection and disconnection. Patent 1678838. T. 

E. Mitchell, 325 Citizens Bank Bldg., Los 
Angeles, Calif. 

Loosb-Leap Binder — An adjustable back 
cover which is held in position on the inside sec- 
tioas by elements which also carry the binding 
straps and locking mechanism. Patent 1673315. 

F. H. Crump, 225 E. 4th St., Los Angeles, Calif. 

Pencil-Sharpening Device — In which the 
point is formed by the shaving action of a cutting 
l)lado. the device is adapted to use, although not 
necessarily, old safety razor blades. Patent 
1672429. G. H. Schmidt, P.0, Box 31, Alham- 
bra, Calif. 

Educational Device — Which will display to 
pupils various groups or columns of figures for 
addition, and in which many combinations of 
figures may be had. Patent 1674563. C. S. 
Jones, Clarkson, Neb. 

CLOTHB.SLINE HOLDER — Having an automatic 
clamping member in the housing forming a part 
of the ( lamp, and so constructed that a reliable 
guide IS formed for the rope Patent 1674559. 

G. J. A. Molique, 2712 Denver St„ Granite 
City, III. 

Inside Safety Door Fastener— Which 
may be conveniently carried about by travelers 
who wish an additional dcor fastener, and 
readily attached or detached from the stile of the 
door frame. Patent 1671454. E. H. Stouten- 
burgh, c/o M Averill, 1616 Broadway, Oakland, 
Calif. 

Means for Securing Barrel Heads— Com- 
prising a ring forming channel members, a 
bevelled ring arranged on and surrounding the 
barrel end. and a bead which prevents the ring 
moving. Patent 1674678. A. H. Trageser and 
L Hassinger, 447 W. 26th St., New York, N. Y. 

Can Tor — Having an easily releasable means 
for locking a pouring spout on the can top, 
making the can practically air tight, and 
preserving the contents. Patent 1674690. M. D. 
Cohen, 1001 Ind. Life Bldg., Nashville. Tenn. 

Merchandise Package— Wherein a large 
numVier of fragile inner containers cah be 
stored and held out of contact for transit, 
within a greatly restricted area. Patent 1673956, 
A. B. Stewart, 315 W. 9th St., Los Angeles, 
Calif. 

Favor Distributor — In the form of a light 
support, which has a receptacle made of sections 
adapted to be folded to conceal the favor, or 
render it accessible. Patent 1676137. W. E. 
Dodge, 816 W. Highland Ave., Shawnee, Okla. 

Building Material — Adapted for use either 
as a wall board, or as a metal lath, so constructed 
that plaster will be keyed to the material with- 
out danger of cracking. Patent 1677073. G. 
Cohen, 201 West 49th St., New York. N. Y. 

Bread Proofek — An arrangement of drawers 
in such manner that they constitute a cabinet 
when closed, for resting the dough prior to 
molding into loaves. Patent 1677048. J. M. 
Morrilli c^ K, S. Farley, Atty., Milbank, S. D. 


Razor-Blade Sharpener— Having a holder 
from which the ordinary "Gillette’' or "Dur- 
ham'* type of blades, may be readily removed 
and replaced, in association with the conven- 
tional type of strop. Patent 1676209. W. W. 
Upington, 2702 No. Junette St., Tacoma, Wash. 

Portable Soap Holder — By which a cake of 
soap can be securely held, and manipulated, 
as in washing, without bringing the hands in 
actual contact with the soap. Patent 1675022. 
V. F. Creegan, c/o Postal Telegraph Co., 
Albuquerque, N. M. 

Doll or the Like— Having a coupling means 
which enables the torso, arms, and legs to bo 
pressed into coupling engagement, yet permit- 
ting free movement of the arms and legs. 
Patent 1676096. A. Kwasnicki, 1350 Willoughby 
Ave., Brooklyn, N. Y. 

Sorting Desk — Including a receptacle for 
large stacks of mail or newspapers, and means 
for securely holding each shelf and allowing for 
the adjustment of various sized pigeonholes. 
Patent 1675454. S. A. Harrison, 1379 W. 22nd 
St., Lob Angeles, Calif. 

Paper Rp/:!EPTACLB — For example, a milk 
bottle constructed from a single blank of 
folded material, the contents intr^uced there- 
into through the bottom, sealed, and subse- 
quently removed through the top Patent 
1677040. C. H. McGiehan, c/o Mrs. C. H. 
McGiehan, Nyack, N. Y. 

Antimarring Means for Pipture Frames— 
Having means associated with the usual cord or 
wire holding screw eyes, for preventing marring 
of the wall, should the picture frame move. 
Patent 1675771. S. Sterling, Biltmore Hotel. 
Los Angelos, Calif. 

Hose Protector — In which a plurality of 
sections formed of metal are pivotally connected 
together, and conform to the configurations of 
the hose when in use. Patent 1677077 D. D. 
Fortune, o/o G. W. Fernstrom, 718 18th St , 
N. W., Apt. 62, Washington. D. C. 

Protective Apparatus — For the protection 
of banks, treasuries, or stores, when a hold-up 
is attempted, whereby mechanism is actuated 
at a distance from the door, closing the same 
Patent 1675428. E. J. Schiffko, 689 24th St., 
Oakland. Calif. 

Safety-Deposit Receptacle — By means of 
which, when traveling in a public conveyance 
such as a boat or train, one is able to protect 
ones valuables against theft Patent 1676707. 
E. S. Peer, P.O. Box 77, Central Station, Port- 
land, Oregon. 

Twine Holder — Wherin the shaft is arranged 
to facilitate the application or removal of the 
cord, and a detachable cutter blade is provided 
on the support. Patent 1677799 R Salvaggio, 
1330 Magazine St,. New Orleans, La. 

Cotton-Tib Splicer— For cotton bales, 
which will present no sharp edges and will have 
a maximum of strength, designed to comform to 
the requirements of the law. Patent 1677828. 
P. L. Hewlett, Brawnwood, Texas. 

Attachment for Writing Implements— 
Which includes finpr receiving devices which 
insure the proper gripping of the implement, and 
facilitate the teaching of penmanship Patent 
1678578. J M .Utrilla. Santa Domingo 7, Guan- 
abocoa, Habana, Cuba. 

Self-Tba(^hing Device— In the nature of a 
holder in which a number of memlwrs bearing 
interrogatory indicia may be removably asso- 
ciated with members bearing answers, written 
by a child. Patent 1678621. W. H. Holmes, 
60 South 3rd Ave., Mt. Vernon, N. Y. 

Food Tray — B y means of which various foods 
constituting a meal, and the necessary forks, 
spoons, etc., can be transported without fear 
of the foods intermixing.^ Patent 1677276. L. A. 
Deicken, 1166 Gordon St., Los Angeles, Calif. 

Seat Back — Constructed with an adjustable 
clamping means for giving particular angles, 
may be attached to a boat seat, or board seat 
in a field stand. Patent 1679238. H. A. Boies, 
c/o A. R. Sturtevant, Middlebury, Vt. 


Fire Extinguisher — For oil storage tanks, 
adapted to serve as a temporary cap, for a 
burning tank, and to discharge steam for effec- 
tively smothering the fire. Patent 1679248. D. 
Fasul, 1739 Pilgrim Ave,, Bronx, N Y. 

Window Construction —Of substantially 
conventional appearance, but in which the 
sashes are mounted to swing inwardly to 
facilitate the cleaning of outside or inside sur- 
faces without danger. Patent 1679278. J. 
Suter, 12 Park Ave., Guttenberg. N. J. 

Method and Apparatus for Placing Poles 
— Comprising a concrete base embedded in the 
ground, a supporting socket for holding the 
bottom of the pole with an air space slightly 
above the base support. Patent 1679297. . A. 
Ehrler, c/o E Stahl nwker, 28-60 37th St., 
Astoria, L. 1 , N. Y 

Attachment for Ophthalmic Mountings— 
In the form of detachable supplemental lenses 
for defusing glaring rays of light, so that the 
vision will not be effected. Patent 1679233. L. 
Strauss, 317 E. 34th St., New York, N. Y. 

Separable Fastener— By which two ele- 
ments can be connected with facility and dis- 
patch against accidental disconnection, adapted 
for such fastenings as curtain brackets, garments, 
vehicle curtains, etc. Patent 1678166. T. 
Repay, 1619 W. 22nd St.. Los Angeles, Calif. 

Milk-Cooling Device — Whereby a number 
of fine streams of cold water are directed to the 
neck of the can. and a water film permitted to 
flow down over the surface Patent 1679302- 
H J Foster, Stowe, Vt 

Pole — Stamped from a single piece of sheet 
metal, will resist the strain of a fence or tele- 
graph linos, may be used as a base for old or 
rotted poles Patent 1680172. C. E. Pine, 10 
So. Chegorn St , Oklahoma City, Okla. 

Building Construction — A concrete floor- 
ing which is light construction yet has great rela- 
tive strength, and in which the ceiling is level, 
with no projecting beams. Patent 1679672. S. 
Klein, 64 East Lake St.. Chicago. III. 

Powder Box — Including a container having 
an inner tray with sifter openings and a puff of 
sufficient 8iz« to 611 the tray and prevent spilling 
of the powder Patent 1680150. C. S. Hum- 
phrey, c/o The Manhattan Can Co., 882 8rd 
Ave., Brooklyn, N. Y. 

Record File — Comprising a series of pockets 
for receiving records or account sheets, each 
overlapping the other stepwise, so that the sheets 
themselves constitute an index. Patent 1680177. 
A Schwarz, c/o G. Papponheim, Schulerstraase, 
Vienna, Austria. 

Toilet Case — For holding the necessary 
articles for toilet in an accessible manner, may 
be used as a wall fiKture or carried as a traveling 
accessory Patent 1 6801 96. E. C. Austin, 
Warronsburg, N. Y. 

Radio Log and Program Device— Compris- 
ing a case in which a record of stations, wave 
lengths, etc., may be conveniently kept on one 
strip, and the daily broadcasting program on 
another. Patent 1680164. T. W. Montrose, 
186 Bower St., Jorsey City, N. J. 

Hose Coupler— Particularly adapted for 
garden hose, readily applicable to the meeting 
ends of sections for hermetically sealing the 
same, may bo quickly detached when necessary. 
Patent 1G79709. C. G. Cooper. 740 First Ave., 
Yuma, Arizona. 


Hardware and Tools 


Hinge — Constructed from a minimum num- 
ber of parts, and capable of supporting a 
lUaximum of weight with a minimun deface- 
ment of the door. Patent 1675262. E. Flagg, 
111 East 40th St., New York, N. Y. 

Pipe Tongs — For use in screwing and un- 
screwing pipe sections, couplings and tool joints 
of rotary drill pipes, applicable to pipes of 
widely varying diameters. Patent 1675748. F. S, 
Bunker, c/o J. W. Hughes, R.I., Box 280, Long 
Beach, Calif. 
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Locking Coufling— A dapt^»d for rapidly 
attaching: the end of a pipe to a fitting without 
the neceaaity for threading: either the pipe end 
or the fitting. Patent ]C7G585. T. B. Tiefen- 
bacher» 830 Sheridan Ave.»,i\o Elizabeth, N J. 

Undbrreamer — Whieh will rac.d v enlarge 
the hole below the well, with a minimum amount 
of wear on the tool, and little danger of losing 
the cutters Patent 1677812. C. H. Brow i 
f/o Brown Tool Co., Breokenndge, Texas 

Safety Snap Hook — Which may be easily 
applied to, or disconnected from a hoisting 
tub, and will withstand the hard usage of mine 
operations. Patent 1677814. O. R and R N 
Close, c/o Roy N. Close. Carterville, Mo 

Yieldable SiTPPORT — A metal column, 
adapted to take the place of supporting timbers 
which is yieldable under excessive pressure with 
out distorting the main body Patent 16777*16 
R. D. Parks, 119 Jasper St.. Houghton Mich 

CUSHIONING Handle for Pneumatic Tooij? 
— Including a numVier of springs interposed be 
tween the barrel and the casing m such manner 
as to take up and absorb shocks and jars 
Patent 1679201 S Byers, 411 North ' M ' St 
Bedford, Ind, 

Pipe Cutter-- Wherein the various cutters 
are caused to travel in the same plane, and one 
or more used and guided to move in the path 
intended Patent 1679321 R. F McKay 
193 Joralemon St , Brooklyn N Y 

Rotary Drill Bit - For boring oil wells and 
the like, allowing a circulation of water during 
the drilling action and a separate passage for 
the rising water carrying the mud Patent 
1678201. J P Sainuelson, Box 622, Banning, 
Calif 


Ileatinft and Ligthtingi 


Radiator Valve— For automatically per- 
mitting the exhaust of air from steam radiators, 
by means of an air vent thermostatically 
actuated by the steam entering the valve 
Patent 1673648. A. S. Svenson, 99 Curio, 
Clifton, N. J. 

Boiler Dust Door- A construction which 
facilitates the expeditious repair of the brick 
work immediately adjacent the door in case 
failure occurs, ami renders the door more dur- 
able. Patent 1674492. R Will, 42-35 South 
162 St., Flushing, L. 1., N. Y 

Heater for Hair- Waving Outfits— Ca 
pable of fitting over coiled hair without any ad- 
justment of the parts, may be quickly applied 
or removed, and will almost surround the hair 
being treated. Patent 1674591 G Decker, 
Yale Bldg., 216 High Ave., Cleveland, Ohio. 

Boiler Construction -With an outer wall 
structure to define a heat chamber in which the 
gases of combustion will circulate to create a 
greater heat. Patent 1676194 M. O’Donnell, 
c/o Mrs E. O’Donnell, 3718 Ruddie St., Long 
Island City, N. Y. 

Damper — Which normally gravitates to 
closed position, is applicable lO vertical flues of 
different inclinations, and can be adjusted prior 
to application to a particular flue. Patent 
1674202. W. Hallberg, 10580 Ayres Ave., Los 
Angles, Calif. 

Air Circulator for Stovf.8— An attach- 
ment for the type known as “parlor stoves, ' will 
cause the stove to throw off a maximun amount 
of heat, from a minimum consumption of fuel. 
Patent 1679307. W. G. Hutchison, 1610 
Mound St., Portsmouth, Ohio. 

Oil Burner — Wherein the burner plate can 
be quickly pre-heated before the oil is turned on, 
and carbon on the surface of the burner is re- 
duced to a minimum. Patent 1680198. V. 
Aiello, 28 Battle Ave,, While Plains, N. Y. 

Steam Generator — Or water heater, adapted 
for burning oil or gas, permitting ready cleaning 
operations, eajjecially the removal of soot from 
the heat passages. Patent 1680166. L. N. 
Moss and J. S. Weston, c/o Louis N. Moss, 
P.O. Box 965, Cedarhurst, N. Y. 
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Machines and Mechanical Devices 


Grader— For road or street grading, incltld 
ing a mold board, and a reversible double-edged 
Made-bit which can be used a relatively long 
time. Patent 1674110. T. II. Harden, Daw- 
son, Ga. 

Means for Lubricating Rapidly Revolv- 
ing Spindles— In which the oil is thrown from 
a chamber, through one channel, to the spindle 
bearing, and returns through another channel. 
Patent l«74606. P Mortensen. Maskin-och 
Broleyggnads Aktiebolaget, Helsingfors, Finland. 

Box-Cutting Machine— Adapted for form- 
ing paper boxes, which will not only shear the 
card board transversely, but will slot the ends 
to form flaps. Patent 1675247. W W Brust, 
c/o Sun Lumber Co , Wiston, W. Va. 

Car Dumping Apparatus— Whereby the 
contents of a car may be dumped and the car 
returneo to starting position, the entire mechan- 
ism being operated by a single person. Patent 
1675197 W. F. Schadei, c o Kanawha Mfg 
Co , 1520 Dixie St., Charleston W Va 

Piston Rb-sizer— Easily operated to re-size 
a piston of the split skirl type and to assure 
accuracy ot size within a considerable range of 
expansion. Patent 1675238 W C Walker. 
C O A by & Tucker. Ist Nat. Bank Bldg., Tulsa, 
Oklahoma 

Molding Machine — Which may be quickly 
set for forming dough into rolls, or loaves, ot 
practically any shape or length required m com- 
mercial baking. Patent 1674229 F. A 
Scruggs. 1636 Ewing St., Los Angeles, Calif. 

Drilling Machine— A safety slip ring ar- 
rangement especially designed foi use with 
rotary drills for preventing objects falling into 
the well while drilling or removing the pipe. 
Patent 1676129. H. C. Brewster, c/o Oil City 
Iron Works, Shreveport, La. 

Pump— Particularly adapted for oil wells, 
operated by a flexible cable without requiring 
the use of extra tubing pump rods, additional 
casing, etc., quickly lowered or removed. 
Patent 1675390. C. Starysky. Marysville, 
Texas 

Spinning and Twisting MACHINE^— Which 
permits a speed change without any variations 
of the length of the chain gear, by having the 
chain transmitting members adjustably sup- 
porteO. Patent 1676093 J J Keyser, c/o G 
Hirschfeld, Alexandrmenstrasse 134, Berlin 
S W,, Germany, 

Packing for Oil Wells — Which may be 
readily placed in position, and by a simple 
operation expanded, and locked into place, tne 
packing being readily removed without break' 
age. Patent 1676168. C. Starysky. Marysville, 
Texas, 

Propelling and Steering Means for 
Power Speed Boats — Which will offer a 
minimum of resistance, and includes a pair of 
laterally spaced rear rudder blades, and forward 
side deflector blades, coupled for movement m 
unison. Patent 1676158. W. J. Roe, 256 
Liberty St., Newburgh, N. Y. 

SuRFAaNo Machine— For effecting burnt 
surface decoration upon lengths of material, 
such as wood, and for obtaining a wide range of 
variation with the same peripheral pattern. 
Patent 1676111. E. H. Reiber, West Webster, 
N. Y. 

Dispensing Device — Adapted to dispense 
cigarettes or like articles, and ejecting the same 
from the device one at a time. Patent 1676109. 
E. Oldenbusch, 866 Butler St., Brooklyn, N. Y. 

Air-Trapping Device for Lubricating 
Curs— Which will function to limit the amount 
of oil during the filling, and insure sufficient 
air to render the oil, when heated, responsive for 
proper lubrication. Patent 1675036. W, B. 
Lynch, c/o Arcadia Lubrica^r Co., 1865 West 
Ocean Ave., Long Beach, Calif. 

Ice-Can Bracket and Drop Tube— W hich 
will serve to firmly retain, an ice can against the 
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bottom of a freezing Unk, so that in freesing 
the block will be square topped. Patent 1676089. 
W. W. Johnson, 400 Linden Ave., Memphis, 
Tenn 

Phonograph — Having a turntable and tone 
arm mechanism of auen construction that it 
may be applied to an ordinary machine to enable 
the playing of much longer records. Patent 
1676101 C. K. Lyans and A. H. Dunn, 86 
Grimm Place, Baldwin L. I., N. Y. 

Testing Machine— For testing pipe fittings 
for minute blow holes cracks, and flaws in the 
walla, which would render the fittings unsuit- 
able for use under pressure. Patent 1675802. 
F A. Hamilton, c/o Southern Calif. Gas Co., 
Los Angeles, Calif 

Safety Dbmcb for Elevators and the 
Like— Which will give warning of a stretch in 
the hoist cable, and in the event of a brake, 
will grip the guide rails, and stop the elevator. 
Patent 1676443 J. Kaspe, c/o H. Carminer, 
Bayrenther St. 26, Berlin W. 80, Germany. 

FiiUiD Pump — Which may be associated with 
an oil string casing to permit its withdrawal with- 
out disturbing tne casing, and will prevent 
solid particles from entering the working area. 
Patent 1676434. C Van Amburgh, 838 Day- 
sman St.. Long Beach, Calif. 

Liquid-Vending Apparatus — Adapted for 
dispensing gasoline, oil, or other liquid from a 
container, the liquid being releasable by the 
insertion of appropriate coin into a coin slot. 
Patent 1677113 N. W. Clayton, 1077 First 
Ave., Salt Lake City, Utah. 

Alarm Clock— The mechanical construction 
ot the working parts being made with such 
precision as to permit of ready replacement and 
repairs prolonging the period of usefulness. 
Patent 1677790. W. F. McKinley, 106 W. 
2nd St, Little Rock, Ark. 

Wbix Pump — In which a plurality of chain 
carried pistons are utilized to draw the water 
from the well upwardly through a suction tube 
to a discharge point. Patent 1677802, J. F, 
Struble, 225 East St., Hutchinson, Kans. 

Apparatus for Extinguishing Fire — 
Whereby the exhaust gases of a combustion en- 
gine are employed for blowing a fire extinguish- 
ing powdery substance to the place of fire. 
Patent 1677876 C. Szilvay, c/o F. Schom 
VII Erzsebet-Korut 19. Budapest, Hungary. 

Pressure- Control Device for Use in 
Coupling Oil-Well Casing — Whereby the 
joints between several sections of casing may be 
completed uniformly at the desired pressure, 
the device is constructed to endure rough 
usage. Patent 1677688. E. G. Whaley, 218 
So. 9th St., Enid, Okla. 

Method and Means for Producing Earth- 
enware Pipes and Products Resulting 
Therefrom— Whereby pipe and other clay 
products are made to possess structural In- 
tegrality and homogeneous, and a strength to 
be expected of uniform texture throughout, 
with closeness of grain and homogeneity. 
Patent 1677808. P. J. T. S. and P. Alaasio, 
c/o Uruguay Consul, 17 Battery Place, New 
York, N. Y. 

Machine for Drilung and Countersink- 
ing Brake Linings — By means of which a new 
lining may be formed, with countersunk rivet 
holes in alignment with the holes in the brake 
band, by one operation only. Patent 167E207. 
R. Brandt, 1625 Pacific Ave., San Francisco, 
Calif. 

Thread Cleaner — For silk threads, wherein 
means are provided for accurately spacing the 
parts for a proper sizing of the threads as they 
pass through the cleaner. Patent 1679268, E. 
C. Neu, c/o Schwarzenbach A Huber Co.. 
28rd 6t. and Bergenline Ave., Union City, N, J 

Process and Means for Extracting 
Petroleum — By which the extraction of oU is 
greatly expedited by pressure tranamittiiig oon- 
dttits, and is not dissipated rad^iUy as from boee 
holeSi Patent 167966S. L* Rieh« Qbr 
tawa, Kansas. 
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Cotton Gin — For romovins fibers from cotton 
seeds by an air blower, the seeds being separately 
discharged free of cotton, without interfering 
with the removal of the lint. Patent 1680182. C. 
S. Cox, 1248, ‘'R*' St., Fresno, Calif. 


Medical Devices 


Body Brace — Which may be securely applied 
to the body, and adjusted on the wearer by 
shoulder and leg straps, constraining the wearer 
to assume an erect position. Patent 1678584. 
E. Branson, 319 North 3rd St., Livingston, Mont. 

Pocket Sputum Cup — Constructed from a 
single sheet of material, with a closure flap 
formed to positively seal the cup against the 
escapement of the contents. Patent 1680161. 
J. Kauffman. 


Musical Devices 


Upright Piano — In which is incorporated 
sound amplifying horns, under the ends of the 
keyboard, so that better quality and greater 
volume of tone, will bo emitted. Patent 
1679290. V. Bossier, 677 McDonough St., 
Brooklyn, N. Y. 

Banjo Stand — A collapsible stand on which 
a banjo may bo placed with safety during in- 
termissions, may be accommodated in an or- 
dinary banjo case. Patent 1673205. A. Romao, 
c/o Musical Ac(*essorie8 Corp., Oakland. Calif. 

Sounding Board for Pianos — For improving 
the tone, by attaching to the usual wooden 
ribs of the sound board, struts having flat faces, 
for increasing the resonant effect. Patent 
1680180. W. H. M. Siegel, c/o F. Schwenterley 
Koniggratzerst 59, Berlin S. W. 11, Germany. 


Plumbing and Fittings 


Urinal — Which may be swung out from under 
a wash basin, and kept absolutely sanitary by 
film of running water covering the walls of the 
urinal while in use. Patent 1675263. E. Flagg, 
111 E. 40th St., New York, N. Y. 

Plumbing Fixture — In the form of a mixing 
chamber for hot and cold water connections, for 
use with sink fixtures, capable of a wide range of 
adjustment. Patent 1679276. II. W. Slining, 
c/o Repeal Brass Mfg. Co., 2115 E. 27th St., 
Los Angeles, Calif. 


Prime Movers and Their Accessories 


Internal Combustion Engine — In which 
each cylinder has a single port and means for 
automatically connecting the single port of each 
cylinder successively with the intake and ex- 
haust. Patent 1665421. G. H. Roose, 1228 
N. Court St , Carroll, La. 

Sleeve of the Engine op Slbbvb-Valve 
Type — Which is protected from the alternate 
flexion and lateral reactions which are caused 
hy the lateral control of the sleeve. Patent 
1677051. C. Schaeffer, c/o C. Bletry, 2 Boule- 
vard de Strasbourg, Paris, France. 

Vacuum Tank— For actuating the suction 
and air valves through the medium of a float, 
constructed to permit of its direct association 
with a conventional form of carbureter. Patent 
1676767. E. G. Bums, 2768 Fruitdale Ave., Los 
Angles, Calif. 

Transmission Gearing — Ib which the mov- 
ing parts are enclosed in a substantially dust- 
proof accessible casing, adaptable for many 
uses where exposed gears would be subject to 
clogging. Patent 1679264. R. C. Parker, 415 
John St., La Porte, Ind. 

Piston— Which may be constructed of light 
weight material, such as aluminum, or its 
equivateiit, adapted for iise with iiitemal com- 
boitloil motom. Pa^nt 1678768. L. R. Davis, 
878 Avila St, San Prapeisoo, Calif, 


Rallwaya and Their Accessories 


Grain-Car-Door-Opbning Means — Which 
functions in conjunction with a pivotally 
mounted door, to apply a sufficient force to 
move the door against the heavy pressure 
exerted thereon. Patent 1674577. J. Towers, 
Fargo, No. Dak. 

Railway Crossing — Which will positively 
prevent persons from unknowingly driving upon 
a track in a straight path, by being complelled 
to detour, stop, and turn at an angle. Patent 
1674498. J. D. Bundy, De Kalb, Texas. 


Pertaining to Recreation 


Game Apparatus — Including a plurality of 
playing pieces simulating miniature locomotives 
and cars, the board surface containing tracks, 
and switch members adapted to predetermine 
the movement of the locomotives. Patent 
1673705. M. E. Peanel, 63 Tiffany Place. 
Brooklyn, N. Y. 

Swing — Adapted to be actuated by bodily 
movements, cannot be accidentally overturned, 
and may be constructed almost entirely of 
lengths of pipe and pipe fittings. Patent 1674517. 
A. B. Newson, 1918 So. 3 East, Salt Lake City, 
Utah. 

Game Board — For the game of checkers, the 
surface being arranged with a greater number of 
squares, and an increase of playing pieces, with 
the possibilities of more intricacies. Patent 
1674533. S. W. Templeton, 120 So. Butler 
Ave., Indianapolis, Ind. 

Toy — Adapted to simulate various types of 
automotive vehicles, which may bo easily 
steered and trundled along by a child without 
any great manual effort. Patent 1676085. L. 
E. Gerrish, 13 Whipple St., Kittery, Maine. 

Toy Construction Outfit — Which com- 
prises structural elements made of wood, in the 
form of rods, plates, blocks and disks, adapted 
to be assembled to produce a plurality of ob- 
jects. Patent 1678602. G. G Oldfield, IKH 
Kamiakev St., Pullman, Wash. 

Amusement Device — A playing table having 
a plurality of recesses into which a ball may be 
rolled, and in which when the ball is lodged 
the score is signaled. Patent 1678573. Y. 
Nakashima, Boardwalk 21st 22nd St., Coney 
Island, N. Y. 

Toy Pistol— Having means for insuring 
precision in feeding the cap strip and for pre- 
venting the product of explosion, when a cap is 
fired, from injuring the user. Patent 1678597. 
J. I>. Kilgore, 127 14th Ave., Columbus, Ohio. 

Game Apparatus — Comprising a board over 
which balls are manually projected toward a 
target, which when struck disappears from view 
allowing the ball to return for successive opera- 
tions. Patent 1678189, L. S. MeVey, Rulo, Neb. 

Swimming Glove — Constructed with webs 
between the fingers which when spread cause the 
hand to act on larger bodies of water, resulting 
in greater speed. Patent 1679679. S. E. Neill, 
2026 16th St., Bakersfield, Calif. ^ 

Amusement Device— Including a plurality 
of targets, and a compartment corresponding 
to each target containing articles constituting 
prizes, which are automatically dispensed when 
the target is hit. Patent 1680167. I. Noda, 
Cor, Bowery & 15th St., Coney Island, N. Y. 


Pertaining to Vehicles 


SUPPLY Means por Lubricant-Distribut- 
ing Systems — By which the lubricant in the 
bottom of the crank case may be utilized for 
lUbrieSting the whole vehicle with all its bear- 
iaga. Patent 1671421. C. C. Goodrich, >639 
Turk St., San Frandaco, Calif. 


Recoil or Snubbing Mechanism— Which 
can be easily api^lied to vehicles and will hold 
the body to a slow and easy upward movement, 
after a sudden downward pressure. Patent 
1673280. C. M. Cronkhite, 1345 Graynold 
Ave., Glendale, Calif. 

Bumper — An inflated cushioning attachment, 
which will fit flat against the bumper to prevent 
injury, may be connected without skilled labor. 
•Patent 1678692. C. F. Marston, 100 Chester 
Ave., Brooklyn, N. Y. 

Stop-Signal Switch for Motor Vehicles — 
For use in indicating from the back of a vehicle, 
may be automatically manipulated, or used in 
combination with a direction indicator, and 
independently actuated. Patent 1673206. £. E. 
Safely, 410-42 St., Oakland, Calif. 

Direction Indicator For indicating 
changes in direction of travel, either ‘ioft’* or 
“right'' turns, and “stop,” in response to the 
operation of steering gear, or brake mechanism. 
Patent 1675215. J. F. Greene, 6920 162 St.. 
Flushing Heights. L. L, N. Y. 

Tractor Trailer — Having coupling means 
by which the greater part of the trailer load will 
be supported by the tractor, and the tractor can 
turn at relatively sharp angles. Patent 1675267. 
P. E. Hanson, 1801 Strand, Galveston, Tex. 

Gasoline-Dispensing System — A device by 
which any one of a plurality of vending stands 
may be operated for dispensing gasoline in- 
dependently of the other stands. Patent 
1675231. H. F. Stoke, Roanoke, Va. 

Signaling Device for Automobiles — Ad- 
apted to display a “slow” signal when the clutch 
is in low gear, and a “stop” signal when the 
brake and clutch pedals are depressed. Patent 
1675203. C. L. White, 3915 Labadio Ave,, 
St. Louis, Mo. 

Pressure-Indicating Device— For indicat- 
ing to a driver, while the vehicle is in motion, 
the pressure within a tire, a lamp being actuated 
by under or over inflation. Patent 1675410. J. 
H. Gartner, 150 Sequoia Drive, San Anselmo, 
Calif. 

Land and Water Vehicle— Which may be 
used as an automobile on land, or as a boat in 
the water, without making any alterations, op 
without the operator leaving his seat. Patent 
1677846. G. E. Powell, 2347 Claybourn Ave., 
Chicago, 111. 

Automobile Heater — Wherein the heat 
radiating tubes are disposed in the bottom of the 
car and are fed through an adjacent valve from 
the exhaust pipe, without leakage. Patent 
1678567. H. L. Hubbard. 13823 Fernwood St., 
E. Cleveland, Ohio. 

Direction Signal — Capable of being asso- 
ciated with, and manually actuated by, the rota- 
tion of the conventional steering mechanism of a 
vehicle, to indicate “Left” or “Right” turns. 
Patent 1678197. D. W. Pratt, 1904 11th St., 
Santa Monica, Calif. 

Antiglare Shield and Method of Making 
THE Same — Which in light of average intensity, 
or at night, allows objects to appear in their 
natural colors, but in strong light, or sunshine, 
becomes colored and diminishes glare. Patent 
1678218. R. M. Gruss, 468 Fell St., San Fran- 
cisco, Calif. 

Speed-Warning Device— Which may be 
attached to a radiator cap and normally hid from 
view, but is raised by air pressure to warn the 
driver of dangerous speed. Patent 1679320. J. 
Matthews, Box F, Absecon, N. J. 

Axle Gauge — Particularly adapted for use in 
gauging the alignment of axles on automobiles 
equipped vdth four-wheel brakes. Patent 
1678761. R. P. Bernhardt and V. D. Black, 
Jr., c/o Coast Mfg. Sc Supply Co., Box 227, 
Livermore, Calif. 

Device for Preventing Retrooradb 
MovEMBNTr-Which will automatically look 
the running gear of an automobile to prevent 
backward movement when the car has bean 
stopped on an inclined roadbed. Patent 
1680148. J. L. Oonard, Caytesville, J. 




M echanical 
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Learn at Home 

Mechanical Engineering embraces the design, con- 
struction and operation of machines and machine 

is a profession which offers almost unlimited 
opportunities to men who combine natural mechan- 
ical ability with technical training. 

For this is The Age of Machinery. Almost every 
convenience, luxury or necessity which wc enjoy de- 
pends on machinery for its production or adaptability 
to our needs. Every new invention multiplies the 
opportunities for competent designers, builders, erect- 
ing engineers, etc . 

One of the best ways to tram yourself to s^ure 
a position as a Mechanical Engineer is tlnough the 
home-study courses of the International Correspon- 
dence Schools. . A ^ ^ A 

These courses are complete and up-to-date, and 
they are especially arranged to meet the needs of the 
student who studies at home 

They are particularly helpful because they we 
written by well-known mechanical engineers who 
have had years of practical experience in this field 
and who know the quickest, best way to solve every 

^7u5t"mark and mail the coupon and we’ll gladly 
send you Free Booklets describing the I C. S courses 
in Mechanical Engineering or any other course m 
which you are interested. 

Mail the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

“TAe Vntv(tr$al Vniveraity** 

Box 6120. Scranton, Ponna. 

Without cost or obligation, plcnsc send mo a copy of 
tour booklet, “Who WIno and Why,” and full partlculom 
about the subject before which 1 have marked an X. 
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ASK 

THE MAN 
WHO OWNS 
ONE 



*- *■ I suppose I have owned every 
really fine car built in this 
country. And I even imported a 
couple. You know I drive my- 
self and always get a lot of real 
pleasure out of my cars — not 
just transportation A fine car 
appeals to me as much as a good 
horse I quit experimenting three 
years ago and went back to my 
first love. Tnat car has every- 
thing I want or expect in the 
way of looks and performance. 
Y ou’ll be glad you got a Packard. 
I wouldn’t drive anything else. 
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CREATURES OE PERPETUAL NIGHT 
FEEDING ANTARCTIC EXPLORERS 

WAVE ATOMS 



THE MOST "POWERFUL ^tOCOMOTIVE IN THE WORLD 

“NONr ARTICULATED 



EQUIPPED WITH THE HIGHE ST PRICED BEARI NGS IN THE WORLD 

rf-kf fkin fTc /'irnriln noil . 

A BIG, hulking monster of * 
the rails— 807,000 pounds 


A the rails— 807,000 pounds 
in weight— 102 feetin length— 
the most powerful non-artic- 
ulated locomotive ever built. 

And, at the other extreme, a 
veritable pigmy among loco- 
motives that hauls and thrills (;iie of the fmaUcxi locomotive .e.e. • 

1 Deach, Clcvclund, also c<|ui/»J»ca ivitn. i 

kiddies at an amusement park. 

Both are equipped with !L Anti-Friction his k 

Bearings! 

!riii!J.[T is the railway bearing of the world. It ts 
used on more railway passenger cars, more loco- 
motives, more auxiliary locomotives than all other 


makes of bearings combined. 
It has been in use, not for a few 
short months, not on a single 
railroad, not on a few cars, but 
on 25,000 cars, on the rail- 
roads of twenty-two countries 
throughout the world and for 
^ peood of twelvc years . 

Beach, Cleveland, also c<|uim»c<i with Bearings. Fof thc railrOad ITian, WltH 

^ Anti-Friction his keen insight into values and his cold calculat- 
ing consideration of PERFORMANCE, appreciates, 
.f the world. It is perhaps as no other can, that " Nothing Is Apt To 

cars, more loco- Cost So Much As A Bearing That Cost So Little . 

vus than all other SKF* INDUSTRIES, Inc.,40 East ^4th Street, New York City 



BALL AND ROLLER BEARINGS 

Nothing Is Apt To Cost So Much As A Bearing That Cost So Little 



ETHYL 

Knocks out that ** knock’" 

W HEREVER you live, whatever the 
climate, you will find one or more oil 
companies putting ETHYL fluid in gasoline 
suited to your driving conditions. 

What is responsible for this widespread 
distribution? 

Appreciation by thirty-six of the leading oil 
companies of the merit of ETHYL, which was 
developed by the General Motors Research 
Laboratories in its years of search for some- 


thing that would eliminate the “knock” 
inherent in gasoline. 

These major companies have found ETHYL 
fluid so effective that they are mixing it with 
their already good gasoline to provide a still 
better fuel — Hthyl Gasoline. They are meeting 
the demands of the motoring public in making 
this fuel available in every community — 
through their own stations, hundreds of re- 
sellers and thousands of dealers. 

Ethyl Gasoline improves the performance of 
any car. It turns the higher compression created 
by carbon into extra power. It gives a special 
thrill in the high compression motors now 
being manufactured. 


ETHYL GASOLINE CORPORATION 

,56 Church Street, Toronto, Canada ‘ ' 25 Broadway, New York City ' 36, Queen Anne’s Gate, London, England 
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The next tunc you board a street car, notice 
how smoothly it starts and stops, how 
quickly it gathers speed. Much of this im- 
proved equipment carries the General Elec- 
tric monogram — the same monogram as 
on the efficient and dependable electric 
appliances that save time and labor in the 
electrified home. 


Crowds 

. . . and the 
Street Car’s answer 

O UT of the multiplying perplexities 
of the traffic problem, one fact 
emerges clearly; the electric street car 
is our most efficient means of moving 
masses of people. 

The street car passenger occupies 
six square feet of traffic space. The 
automobile passenger requires an 
average of 44 square feet. In thirty of 
our largest cities, street cars are now 
carrying over 30,000,000 passengers 
daily. Attempt to put them in auto- 
mobiles, and the street — which cannot 
easily expand its curbs — would be too 
narrow to hold them. 

The street car is handling the crowds. 
Hundreds of capable and far-seeing 
street railway executives are busy 
modernizing equipment and improving 
schedules so that to-morrow and the 
day after, winter and summer, this 
essential public servant may do its 
work even better and win a still larger 
measure of popular cooperation. 


GENERAL ELECTRIC 

330^H 
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On page 480 appears an intensely in- 
teresting article dealing with the 
fauna of the caves of the Ozark Moun- 
tains. One of the little creatures of 
this region that the author brought 
back with him is the salamander 
Hurycia lucifuga. This tiny creature- 
it is only between thret* and four 
inches long including its tail — has lost 
neither pigmentation or eyes, as have 
many other habitual cave dwellers. 
Read about these unusual animals in 
the article mentioned. 
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^fe The Straight T imken 
Anti-Friction Ticket 


Support the platform based 
squarely upon these sound 
planks — Anti-Friction, Power 
Saving, Precision, Economy, 
Endurance, and more Out- 
put. 

All Industry is financially in- 
terested in placing Timken 
Bearings in important loca- 
tions such as line shafting, 
machine tools, rolling mills, 
rolling stock, electric motors, 
road building machinery, oil 
drilling equipment, con- 
veyors, farm implements — 


in short, wherever wheels 
and shafts turn. Timken elec- 
tric steel, Timken tapered 
construction and Timken 
POSJTIFEL Y ALIGNED ROLLS 
act as a continual pledge of 
permanency. 

This exclusive combination 
is well qualified to bring 
dowri^maintenance cost, slow 
up depreciation, increase pre- 
cision, save power, increase 
production, and cope with 
thrust-radial load and shock 
from any and all directions. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIMKENSBEARIN08 
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Looking Ahead 
With the Editor 


What’s Going On in Europe 

AMERICA has no monopoly on scientific achieve- 
ment. Knowing this, Scientific American keeps 
Europe, the greatest outside field, under constant ob- 
servation. Accordingly, when the British Association 
for the Advancement of Science recently met in Scot- 
land, one of the editors, Albert. G. Ingalls, attended. 
Afterward, Mr. Ingalls toured the continent, going to 
centers of learning, industrial cities, et cetera, taking 
notes and contracting for future articles. As a result, 
some interesting material is in store for our readers. 

Carnivorous Plants 

T here win be published soon an illuminating 
description of the bladderwort, in many respects 
the most remarkable of the animal-trapping plants. 
Totally devoid of roots, it drifts in sluggish waters and 
captures its prey by means of a bladder-like appendage. 
Small crustaceans, eel-worms, et cetera, on touching 
the hairs about the mouth of this bladder, find them- 
selves entrapped as it suddenly distends and sucks in 
water. The tiny animal is then digested by the plant. 


N oises are biologically harmful because they are 
an inborn stimulus to cause the fear reaction, 
according to an article ready for publication. The 
squeak of a file causes a chill to run up one’s back; a 
pistol report causes an involuntary jump; and so on. 
The article tells of research indicating that, although 
man seems fully able to accustom himself to modern 
noises, his efficiency is really greatly lowered by them. 

Whence Came Petroleum? 

P RACTICALLY irreconciliable are the theories as 
to the origin of petroleum: the organic and the 
inorganic. After many years of discussion and study, 
the question still remains unsettled. Is oil an original 
substance; is it of rock origin; or was it once living 
matter? An article on hand cites theories, tells the 
why and wherefore of various views that are enter- 
tained, and points to the conclusion, widely accepted 
by scientists today, that petroleum is of organic origin. 

Wide Utilization of Spectrographic Analysis 

O uartz spectrographs are being used by many 
concerns that find it necessary to identify un- 
known substances at a minimum expense. In the stock 
room of one, some chemically pure platinum became 
accidentally mixed with some that w^as slightly impure. 
The spectrogram taken by them, enabled them quickly 
and easily to separate the two. An article soon to be 
published describes the instrument and how it works. 

Every Issue Fully Illustrated 

**But are you sure?'* 

^ **C€riainly. I saw it in the Scientific Ambri- 
CAN» A four-^dollar^oytar subscription gives me 
ffce (aets j^ni to know — and they are author iioXive.*^ 


Among Our 

Contributors 


P. Cormac 

W hen it comes to ques- 
tions of engine balance, 
wheels, and the like, 
nothing, not even the 
most involved mathe- 
matical determination of 
some obscure factor, is 
too deep for Professor 
Cormac. To him, these 
subjects on which he 
has written erudite books - are so fascinating 
that, where another would theorize and let 
it go at that. Professor Cormac digs in and 
gets down near the absolute bottom of things. 

G. Kingsley Noble 

Dr. Noble is an authority on reptiles. He 
has discovered independently a method of 
preserving the soft tissues and organs of 
reptiles, et cetera, by a process of paraffin 
infiltration. Dr. Noble has accompanied 
several expeditions as zoologist and has 
visited Guadeloupe, Newfoundland, and 
Peru and has traveled extensively in the 
United States in connection with his museum 
work. He combines his scientific observa- 
tions with the spice of thrilling adventure. 

Donald A. Laird 

Industrial psychology has become a dis- 
tinct profession. At Colgate University 
where much is made of psychology, Professor 
T.aird heads the laboratory. He burrows 
into things most industrial workers take 
for granted and comes up bearing secrets 
worth many dollars to employers, indus- 
trialists, and people. Professor Laird is also 
editor of the magazine, Industrial Psychology, 
a welcome monthly arrival in our office. 

Oliver B. Finn 

Like many others who, in their spare 
moments, ride a hobby for edification and 
diversion, Mr. Finn, although a mining 
engineer, gets a great deal of enjoyment 
out of the study of plants. In this issue 
he has given us an interesting description 
of one of nature’s most curious plants. 

Paul R. Heyl 

By this time Dr. Heyl of the Bureau of 
Standards, and our corresponding editor, 
is well known to our readers for his terse 
lucidity. His present article describes ex- 
periments tending to substantiate the con- 
cept of the Schrbdinger wave atom, the 
theory 6f which he explained in July. 
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Los Angeles County Becomes America’s 
Second Tire Industry Center 

F ollowing the pioneer lead of Samson Tire & Rubber Corporation, Goodyear* 
Goodrich and Firestone have each established great tire plants in the metropolitan 
Los Angeles area— and still other major developments are now in progress. 

As a result, Los Angeles County is today the second largest tire center in America, ^d 
present progress bids fair to make it first. Why did these great plants locate here? Be- 
cause exhaustive investigation disclosed these advantages: 


—lowest unit production cost in America* 

—a higher standard of labor; ideal work* 
ing conditions. 

— lower plant maintenance expense and 
less plant depreciation. 

—freedom from labor troubles. 

—saving of expensive, long haul across 
country to supply Western markets. 


—a tremendous tributary market quickly 
reached and more economically than 
from any other Western distributing point* 

—big, concentrated market with exception* 
ally high per capita, buying power, 
—smaller plant investment necessary, 
—excellent transportation facilities by 
rail and water* 

—abundant cheap power and water. 


These same advantages are bringing other great industries here. For specific information 
regarding manufacturing opportunities and distribution advantages in Lhs Angeles County^ 
address Industrial Departmentf Los Angeles Chamber of Commerce. 
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Professor Vladimir KarapetofF 


T he scientific engineer whose picture is 
shown above has been a professor of 
electrical engineering at Cornell University 
since 1904. He was born in Petrograd (now 
Leningrad), Russia, in 1876, studied engineer- 
ing there and in Germany, and came to this 
country in 1902. He is one of a few known 
men to possess a natural ‘^compartmental 
mind.” As a result, he is equally at home in 
several quite distinct forms of activity, and is 
a prolific writer. He is the author of seven 
books and of some two hundred articles and 
other contributions to the press. Of late 
years he has been interested in problems of 


atomic physics, mainly with the view to 
bringing some of the important recent dis- 
coveries and theories into engineering prac- 
tice. The picture shows him in his laboratory 
at Cornell working on effects of electrical 
corona discharge upon insulating oils. In 
1922 Professor Karapetoff received an Inter- 
national Montefiore Prize for electrical 
papers: in 1927 he was awarded the Elliott 
Cresson Gold Medal, ”in consideration 
of the inventive ability, skill in design, 
and detailed theoretical knowledge of kine- 
matics and electrical engineering, displayed 
in the development of computing devices.” 
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Tungkal, a Village of East Sumatra 


T he village, a part of which is shown in the 
above illustration, is situated at the begin- 
ning of the delta of the Tungkal River, on the 
coast of east Sumatra. All of the houses are built 
from 12 to 18 feet above the water level and are 
reached by only two flights of stairs. According 
to the author of the article on the Orang Lahut, 


beginning on the opposite page, this village 
lies high and dry at low tide, but when the tide 
flows, the piles supporting the buildings are 
under water. The inhabitants of this and other 
Malay villages are rather well-to-do because of 
their traffic in sea food and products of the 
fields and forests. These are sold to Singapore. 
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AN ORANG LAHUT BOAT-HOME 


Thriu’ inlemltng and ujtumal people spend their entire lives in leilh them. Toward the renter nf the IkkiI is a crude firrplurr, built 
boats such as this o)te, carryiug their entire household equipment of stones on bamboos, on vhieb a small rooting jiol mug be seen 


The Orang Lahut 

A Peculiar Malay People of Sumatra 
Who Pass Their Entire 
Existence in Boats 

By DR. TASSILO ADAM 

iMte Ethnographer to the Dutch-Indian Oovernment 


after having passed several 
/\ weeks in the virgin forests of 
the hinterland of Djambi in 
A. Kubus, (See 

Scientific American, October, 1928) 
the next thing to do was to visit the 
Orang Lahut on the coast of east 
Sumatra, along the coasts of the Djambi 
and Indragiri districts. 

With the exception of the short 
description in the encyclopedia of the 
Dutch Indies, I have not been able to 
find any mention of them, not even in 
the voluminous library of the Batavian 
Society for Arts and Sciences, and my 
searches after photographs of these 
people remained without result, even 
in Holland. 

I T is, of course, no easy matter to 
develop photographs under such 
exceptionally difficult circumstances 
as are found in this tropical country, 
for the temperature of the water 
renders it difficult to get good results. 
Be this as it may, I am glad to be able 
to show at least something to make this 
highly interesting people better known. 
I must extend my sincere thanks here 
to the Dutch-Indian Government, 
especially to the art-loving General- 
Secretary, Mr. Erdbrink, who com- 
missioned me to make these travels, 
and who gave me permission to pub- 
lish these pictures. 

The Resident of Djambi, Mr. Petri, 
loaned me the flne seaworthy govern- 
ment steamer Robert, and one fine day 
I set out in quest of a peculiar primi- 
tive people who pass their whole lives 
in small boats« cruising along the 
coasts. 


At first we steered from the delta 
of the Batang Hari River, along the 
coast to the mouth of the Tungkal 
River, hoping to find the looked for 
water-dwellers there. 

Where the delta of the last-named 
river begins, there lies the village of the 
same name (Tungkal), which makes 
quite a peculiar impr^on. Although 
it is in direct connection with Singapore 
by the steamers of the KgL Pakeivaart 
Mijo and has in consequence also its 
own custom house, it retains its very 
characteristic original form. Certainly, 
like all these concealed lying villages 
along the east-coast of Sumatra, it 
has been a pirate settlement. All the 
dwellings and the few shops are built 
at a height of 4 to 6 meters above the 
w^ter, also the “streets’* there lie 
at the same height, on piles. At two 
places only did big stairs lead to the 
river, where the steamers, and other 
more or less large vessels, especially 
Malay djunke, lie. 

The Malays living in this pile-built 
village are well-to-do through traffic 
in oysters, which are found there in 


great quantities and are sold to Singa« 
pore; also fresh and dried saltfish, 
crabs, and shrimps, besides agricultural 
and forest products of the population 
in the hinterland, the lucrative com- 
merce in rubber of more recent time 
not to be omitted. These are their 
good and regular sources of income. 
Although accustomed to deal with 
Europeans, they are reticent, spiteful 
to some degree, and certainly but little 
helpful. 

W HEN it is low tide, these hidden 
villages lie quite dry. At high 
water the piles supporting the houses 
are under water, but at low tide a 
darkish grey mud, swarming with 
shrimps, sea-spiders, snakes and other 
creeping small animal life, is to be 
seen. The mouldy smell of the air is 
abominable, and there are legions of 
mosquitoes, so that one involuntarily 
asks one’s self why people have settled 
in such unhealthy, inhospitable places 
of the world. 

On the whole east coast of Sumatra, 
hundreds of kilometers of which form 
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AN ORANG LAHUT GROUP 


Their only rhihing con>iuts of a tjawnt or loin cloth drawn between the legs and fastened around 
the loins. The hair is kept cropind short with a crude trade knife seen thrust in the '*hclV* 


sometimes only swamp and mud-dis- 
tricts, thousands and thousands of 
crocodiles live, and it is not to be 
wondered at that many people lose 
their lives every year by these abomin- 
able dwellers of the mud. 

The population does nothing against 
these animals, and seeing with what 
carelessness these people bathe in the 
rivers, whilst everywhere such monsters 
are to be seen, sometimes swimming in 
the river, sometimes basking in the 
sun ashore, one can only regret the 
fatalism of the natives. Only if some- 
body has disappeared in the river, is a 
hunt, made after the evil doer and the 
animal is pantjeiiged. That is to say, 
it is caught by a barbed hook, with 
a white hen as a bait, then dragged 
from the river by means of thick 
rattan lines, and killed by the male 
relatives of the lost one, who spear it 
with lances and then hack the body to 
pieces. 

I N such highly dangerous localities 
as this do human beings live, but 
not even then in pile built villages 
where they can protect themselves 
against all the animals and mosquitoes. 
No, there are people who pass all their 
lives in small boats and are even born 
in them. These are the “Orang Lahut” 
(sea-people). An English explorer 
very happily named them “gypsies of 
the sea."' 

After I had cruised for some days 
along the coast of Tungkal, the turagan 
(Malay for captain) called me one day 
and made me look through the tele- 
scope. From a nook of the great 
swamp, grown over with Nipa-palms, 
there emerged two small boats. “These 
must be some of them,'* he observed, 
‘Tor, with the exception of these 


savages, nobody goes in a small boat 
about this region.** 

Quickly my motor-boat was along- 
side the steamer, and I was soon as 
near the small vessels as possible. 
Only my Malay servant and a Malay 
sailor who served as interpreter, were 
with me. The latter, the turagan told 
me, was a descendant of the Orang 
Lahut and was the only one who could 
converse with them. This youth had 
already attracted my attention by the 
dark color of his skin and by his 
vivacious eyes. 

W E had hardly arrived near the 
boats — they made no attempt to 
depart — when we saw" one man sitting 
at the end of each boat with a short 
paddle in his hand. The young sailor 
recognized at once his quondam tribes- 
men and whispered to me: “Master, 
these are the real ones.** I told him to 
request them to come to Tungkal, 
which they also promised to do. “Will 
they really come?** 1 asked. “Master, 
whatever they promise they will also do. 
They will arrive this evening, surely.** 
“In each boat there is only one sit- 
ting. Are there no more of them in it, 
perhaps under the little awning of 
katjang-mats?** I inquired of my com- 
panion. “Oh, master,** he replied, 
“there is certainly a whole family of 
them, but they did not like to be seen. 
They did not know yet who is in the 
motor-boat, and when they see you 
they are certainly too much afraid to 
come forth.** 

The two oarsmen with whom I had 
there come face to face, were already a 
good reward of these adventurous 
cruises. I was quite enthusiastic about 
this discovery! What people they 
were! The skin quite dark, a face 


burnt and withered by sun and 
weather, a heavily developed upper- 
body, piercing, cunning looking eyes, 
short, frizzled unkempt hair— the first 
impression was the very opposite to 
my first encounter with the Kubus, the 
lowly inhabitants of the virgin-forests 
in the hinterland of Djambi. 

We took our course back to Tungkal 
and waited for the two little boats. As 
they had not arrived late in the eve- 
ning, I had little hope that their owners 
would keep their promise, and I laid 
myself down in bad humor on my 
truckle-bed on the deck of the Robert. 
Owing to the bad temper I was in, the 
terribly annoying mosquitoes upset me 
more than usually. The thick, close 
swamp air and the stench of the mud 
seemed so unbearable and unhealthy 
to me, that the fate of the people who 
lived there gave me much to think 
about. 

W HEN I awoke next morning, still 
tired from the abominable air, 
all dismal thoughts were gone at once, 
for to my greatest joy I saw the two 
small boats lying alongside of my 
steamer. Like all primitive people, 
these water-dwellers were also astir at 
the first breath of dawn. 1 should have 
liked to climb down at once to witness 
their morning toilet, but . . . lei- 
surely, only quiet, quiet . . . other- 
wise the game is up. 

The boat is the dwelling in which 



HIS TOES WORK 


Note the distortion of the big toes , due 
to using them to hold position in the boat 
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these peculiar people are born and pass 
their whole lives. Here is to be seen 
the whole domestic paraphernalia. 
Forward are three big baskets for stor- 
ing oysters, crabs, shrimps and prawns. 
Then comes the fire-place. On split 
bamboos lie some stones on which the 
cooking pot stands. The fire is lit 
with matches which they get by 
barter. Behind stands the big tureen 
with rice, which is also acquired by 
bartering. Then, on a mat in front 
of the woman, stands the vessel 
(Malay) containing the ingredients 
for chewing betel. 

T he dress of the men, if they do not 
happen to trade at a big place 
like Tungkal, consists always only of 
the tjawat cloth which is rolled to- 
gether, drawn through between the 
legs and fastened round the loins. 
With these genuine Orang Lahut 1 did 
not find any ornaments; only one more 
civilized woman wore ear-appendages. 

The bodies of these people are highly 
interesting. Through continuous liv- 
ing in boats and frequent paddling, 
the upper portion becomes very heavily 
developed. The musculation strikes 
one at once, but particularly the hands 
which attain quite incredible dimen- 
sions with some of them. The head 
has unkempt hair, hardened by the sea- 
air and cropped short with the knife, 
and sometimes with a tendency to 
frizzle. Of unwelcome tenants on 
these otherwise wholly uncultivated 
bodies there are many. With the 
vromen the hair, which is not very 
long, is worn gondeh in the Malay 
style — that is, drawn through a thin 
thong at the back of the head, to pre- 
vent it from hanging down. The chil- 
dren have their hair cropped short 
with the knife. 
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LADY OF THE BOAT 

ThU is a of the Orang Lahut 

mnmn whp U in Ms hoot ohtnbn on page 999 
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In contrast with the upper body, 
which as a result of the man’s work 
is quite extraordinarily strongly de- 
veloped, the lower part is sadly 
under-developed, through the life in 
the boats, the bent, sitting attitude and 
the small use of the legs. However, 
the native loves to make his big toe 
work, a facility which is particularly 
useful here in the boat for keeping to 
the crosspiece of wood, and its peculiar 
position and strong development is 
not to be wondered at. My attention 
had already been drawn by the iuragan 
to the remarkable feet of these people, 
and when I saw this distortion also 
with an old man, he assured me that 
this phenomenon occurred frequently 
among this little tribe. 

Disfigurements of the body there 
are. It is, however, very difficult to 
fix a certain rule in this respect. With 
the men circumcision is known, when 
they have become Mohammedans, 
which, however, does not always 



HUGE HANDS 

Diir to a Hfelime spent iv paddling, the 
Orang hands are incredibly large 


seem to be the case. In any case 
Islamism is practiced only in a very 
superficial manner; of a religion as 
such they know absolutely nothing. 
With men as well as with women one 
sees filed-off teeth. 

From all my researches it is to be 
concluded here, the same as with the 
Kubus, that we are dealing with an 
extremely primitive people, although 
the Orang Lahut in consequence of 
their intercourse with Malays and 
Chinese, rare and very superficial 
though it is, stand on a somewhat 
higher level. 

These people have no settlements, at 
least not the genuine ones which I was 
looking for. There are, however, many 
of this people who live in pile-dwellings 
and do a regular- traffic. These are 
registered, pay taxes, are Mohamm^ 
dans and lead the same life as Mo- 
hammedans. The genuine Orang 
Lahut, however, lives only in a boat. 
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FRIZZLED HAIR 

'rhe salt air tends to hardni (he hair, which 
IS unkempt and crudely cropped short 


only comes to the villages with a good 
catch to barter, has no tribal chief 
and also has little intercourse with his 
tribesmen, although he is able to state 
rather accurately at which places those 
that live in boats are staying. 

About customs at births 1 could 
learn nothing; it seems to take place 
just as simply and without any cere- 
mony, as with the Kubus. 

At marriages the Islamitic laws are 
kept by those who call themselves 
Mohammedans. The young man who 
wishes to marry his elected one asks 
her parents for permission. 

I N case these are agreeable, the 
youth has to pay down 12 Dutch 
dollars (equal to 30 guilders); that is, 
if he is able to. But he may also pur- 
chase on the installment plan and 
make time payments. But in this 
case he cannot get a divorce unless the 
full amount is paid to the wife. The 
hakim performs the marriage cere- 
mony. If the husband wants a divorce, 
then he loses the 30 guilders paid, but if 
the wife wants to get divorced, then 
she must pay 120 guilders to the hus- 
band, which she will be able to do only 
in the rarest cases. If the man gets his 
divorce, then he may decide whether 
the children must go with him or 
whether they may remain with the 
mother; if the wife obtains a divorce 
and has paid the 120 guilders, then the 
children may choose for themselves. 
I think, however, that it is better not 
to give too much credence to these 
tales, and to take it rather that, the 
same as with the Kubus, not much 
ceremonial is required for a separation. 

I could find nothing with respect to 
religious habits, nor anything about 
shamanism or other heathen customs. 
But that the people are highly super^ 
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A MALAY VILLAGE 


From thi» point, the author of the present article set out in his search for members of the Orang 
Lahut tribe. Some of the more civilized of these people live in these villages with the Malays 


stitious, the following may prove: I 
wanted to take as many photographs 
as possible. The quite old man had 
absolutely no mind for it, and the 
women just as little. It wanted all my 
patience and persuasive skill, also many 



A TYPICAL ORANG LAHUT 


This is a ehse-np of the tribesman with the 
distorted big toes, shoum on page $9 A 

presents of rice, fruits and clothes, 
until at last the ice of resistance was 
broken. ‘ But when I wanted to begin, 
there came protests again, and quite a 
secluded spot to be searched for, where 
nobody could see that they were 
photographed by me. I went in ad- 
vance with some of the steamer’s 
crew who carried my apparatus, but 
, , . nobody followed after: they did 
not go by way of the high flight of stairs 


from the river to the village. '‘No, 
Master, that they will never do; they 
are much too afraid for it,” said my 
interpreter. “They will all climb up the 
smooth piles, 15 to 20 feet high, even 
the old man and the women.” And so 
it happened, too! Covered all over 
with mud, they all drew themselves 
up the slippery piles. It was really 
comical to look at. To take the photos 
was a very difficult task, for apart 
from the contrariness of these people, 
rain set in, which spoiled much for me. 

For the rest, see the photographs. 
These tribesmen seem to be as good- 
natured creatures as the Kubus. They 
are no sea pirates, but carry on trade 
in a very peaceful manner, but only 
with persons who are known to them. 

If anybody dies and it happens to be 
in the neighborhood of one of the 
places where they always deliver their 
fish, then he is buried with Mohamme- 
dan rites. If, however, they are out 
at the open coast and anybody departs 
this life there, then he or she is only 


covered up in the mud. I believe I 
may assume that this mode of burial 
occurs by far the most frequently. 

To my great regret, I learned when 
it was too late to take a photograph, 
that these strange people have the 
following peculiar habit: during low 
tide they take a smooth board and 
glide on it like on a ski-runner with 
an incredible rapidity and agility, be- 
tween palms and shrubs along the coast 
in order to catch small animals with 
their primitive tools, knives and short- 
handled nets. Thus they go right 
through the mud-lands peopled with 
innumerable crocodiles, without being 
afraid of the many dangers by which 
they are beset. 

T here are only few of the quite 
genuine “savage” Orang Lahut 
still living, according to statements 
given me — on the whole coast of 
Djambi and Indragiri 50 boats at the 
utmost, with four people in each on an 
average; thus perhaps 200 souls all told. 
The rest have their settlements, of 
which I visited some at Kwalla Retel 
and Solek. These, however, live like 
Malays and therefore they were not 
of such interest to me. 

Just as their language is Malay, 
with foreign words and a foreign 
intonation, thus is their whole build 
and psysiognomy Malay. It is, 
however, unfortunately an unsolved 
problem, whether they belong to the 
same group as the Kubus; whether they 
are of Malay descent, and have been 
abandoned by these; or whether they 
belong to one of the groups on the 
islands of Banka, Biliton or on the 
Riouw^ Archipelago. 

When will these questions at last 
be thoroughly investigated? Is it not 
of scientific import to make researches 
as long as there is still a possibility for 
it? Soon the time will come when 
nothing will be left of this peculiar, 
remarkable little tribe, the same as 
with the Kubus. They are doomed, 
just as these, either to become extinct, 
or to be assimilated by the Malay 
and Chinese settled on these coasts. 



Orang Lahut Boat-Homes Out For A Bail 
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World’s Largest Electrically-Propelled Passenger Ships 



L ess than a year after the 
launching of the California^ 
first of three turbine-electric pas- 
senger vessels for the International 
Mercantile Marine Company con- 
stituting a total tonnage of elec- 
trically propelled ships greater than 
ever before constructed by a single 
company, the second ship, the 
Virginia, was recently launched at 
Newport News, Virginia. It is 
larger than the California but will 
be duplicated by the third, the three 
being the largest commercial steam- 
ships ever built under the American 
dag. Each of the twin screws on 
these ships is driven by an 8500 
horsepower motor. Two marine- 
type, General Electric Company 
turbines, each rated at 8500 shaft 
horsepower, are directly connected 
to two alternating current gen- 
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MAIN PROPULSION MOTOR 

Striking view of one of the main motors for the 
Virginia ]}i)to^d in the factory where d was built 


“S. S. CALIFORNIA” 

.At the time of its launching, this vhis the 
largest clccirically-dnvcn passenger ship 

erators on each ship. These genera- 
tors are rated at .V250 kilowatts at 
3700 volts, their maximum continu- 
ous rating being 6600 kilowatts at 
4000 volts. Control of the pro- 
pulsion machinery is accomplished 
by a main operating control panel 
divided into two sections, one for 
main high-voltage control and the 
other for control of low-voltage field 
circuits. The ship's rudder is con- 
trolled by means of a hydro-electric 
steering gear designed to stand the 
pressure incident to putting the 
rudder from hard-over to hard -over 
in 30 seconds at a ship speed of 
18 knots. The Virginia is 612 long, 
of 35,000 tons displacement. 



PROPUWION TURBmE GENERATOR 

Swh marine type lurWnc directly connected a generator which 
electric current to the BSOO horeepower propuleton nwtore 


MAIN CONTROL SWITCHBOARD 

Meters of all kinds, thermometers to show temperature of motor Mds, 
revolution punters, and signal dial are all concentrated on mia hoard 
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Is He Dead? 

I NTO the North, across icy wastes 
and frozen seas, an airplane flew 
on a noble errand; weeks of silence 
followed; the world waited, hoped, 
searched; then came discovery of a 
part of the plane floating in the ocean: 
mute testimony of disaster; and, 
sorrowfully, it was conceded that 
Roald Amundsen and those who went 
with him were lost. This modem 
Viking, eccentric at times, both criti- 
cized and beloved, but always hailed as 
a man of iron courage and indomitable 
will, a veritable Spartan of a man, 
had come forth from retirement and 
had flown to the aid of the survivors 
of the Italia catastrophe. 

When but a boy, Amundsen “ir- 
retrievably decided to be an Arctic 
explorer,’' to use his own words. He 
trained rigidly until his body was a 
marvel of physical perfection and 
hardened almost beyond belief. Thus 
in later years he was able to conquer, 
with slim resources, in the fishing 
smack Gjoa, the Northwest Passage 
that had defeated others who had the 
resources of governments behind them. 
He was first to reach the South Pole, 
first to attempt an airplane flight to 
the North Pole, and finally, a member 
of the first party to reach the North 
Pole in a dirigible. 

It is barely possible that Amundsen 
and his companions survived what- 
ever disaster befell their plane, in 
which event his resourcefulness, cour- 
age, and great endurance may even 
yet bring the group back to civiliza- 
tion. But, dying where he has lived 
and striven and suffered, his body 
could find no more appropriate resting 
place. And in death, his greatness of 
soul marks him as a character more 
worthy of emulation even than during 
his courageous life. 

Aerial Signposts 

I N these columns in the September 
issue, we made mention of the need 
of this country for more airports, and 
even at this writing, the reports from 
various parts of the country are en- 
couraging. Particularly is this true 
of Southern California, where there 
are some 75 flying schools. In the 
entire state there are a total of 136 
landing fields. Other parts of the 
country are also doing their bit to 
make flying more popular. 

But there is one other phase that 
has not received the attention that it 
should. Flying fields are of no value 


to an aviator who is not sure of just 
where he is. If he cannot find the 
field, it is obvious that as far as he is 
concerned, the field might just as well 
not be there. This brings us to the 
fact that there should be more sign- 


Reclaiming the Desert 

O NE of the most ambitious 
plans that man has ever 
considered is that for reclaim- 
ing part of the waste land of the 
Sahara Desert by means of, not 
irrigation in the general sense 
of the word, but actually chang- 
ing the climate of the region. 

In northern Africa, south and 
east of Biskra, are many large 
dry lake beds, connected by 
equally dry stream beds. All of 
this territory is below sea level, 
and the present plan is to con- 
struct a canal to the Mediter- 
ranean Sea. When this is fin- 
ished, the waters of the sea will 
flow through the man-made 
channel and fill the below-sea- 
level basin. It is said that the 
result will be an inland sea with 
an area in the neighborhood of 
30,000 square miles. Thus far 
will the work of man go in the 
achievement of the desired re- 
sults. From here on nature will 
take up the burden. The dry 
winds sweeping up from the 
south, across this new inland 
sea, will pick up evaporated 
moisture, and carry it to the 
range of mountains to the north. 
Here the moisture will fall as 
rain, and the entire climatic 
conditions of the region will be 
changed. 

It has been proved that the 
land of the section under con- 
sideration is inherently fertile, 
needing only water to render it 
fruitful. If this project is car- 
ried through to a successful con- 
clusion, and its magnitude 
should not be an obstacle to 
present-day engineering, there is 
no doubt that northern Africa 
will bloom forth as one of the 
garden spots of the earth, and 
will become one of the impor- 
tant agricultural centers. 


posts for the aviator. In the early 
days of motoring, lengthy trips were 
handicapped by the facts that there 
were few road signs and only poor 
maps. But these have been overcome 
to a great extent. Just such a process 
of evolution must be gone through in 
the case of fligtt. Every large town 
should have a prominent sign, visible 
from a great height, which should 
include an arrow showing the direction 
to the nearest airport or safe landing 
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field. (See further comment on page 467) 
Nor is the sign alone enough. It 
should preferably be lighted at night 
so that it will be capable of 24 hour 
service. When every village, town 
and city has such signs and a safe air- 
port, then will the general public 
feel that aviation has developed to an 
extent where everyday flying can be 
considered. 

Conservation on the Footplate 

T he railroad has been with us so 
long— it was only last year that 
the Baltimore and Ohio celebrated its 
centenary- that most people have 
come to look upon the locomotive as 
not only a handsome but a very perfect 
machine. But of late years, our en- 
gineers, while admitting its beauty, 
have questioned its perfection. They 
always knew that it was a voracious 
coal consumer, and under the keen 
spur of necessity, they set about the 
task of producing a locomotive that 
would give a maximum amount of 
power for a mimimum expenditure of 
coal. 

It is amazing to reflect that, not so 
many years ago, the average locomo- 
tive was burning up from six to eight 
pounds of coal per horsepower-hour; 
and this at a time when the best 
ocean liners were burning only one 
and one third pounds, and the big 
electric generating stations only one 
pound per horsepower. 

Today, the latest locomotive, in 
spite of the fact that it is, in itself, a 
complete power station, whose weight 
it must carry and move at speeds of 
60 to 70 miles per hour, compares most 
favorably in economy with the average 
factory steam plant. 

Too great praise cannot be given to 
the locomotive designers who have 
wrought this great change in so few 
years. How was it done? Briefly 
stated: by using ample boiler capacity 
and \itge fireboxes; by an enormous in- 
crease in steam pressures, with the 
use of ample superheat; by using 
multiple cylinders (three and even 
four), and improved valve gears; and 
last (let us not forget this) by the 
intelligent co-operation of the men on 
the footplate. 

And the result. We cull the follow- 
ing from an Interstate Commerce 
Commission report — an infallible 
authority. In the first four months of 
1927, the consumption was 2,200,000 
tons of coal less than for the same 
service in 1926. For the whole year 
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the total saving was estimated at 
17,000,000 dollars. Compared with 
1920 this would represent a saving of 
about 92,000,000 dollars. 

Do the railroads get the benefit of 
this? Ah, no. Increased taxes, de- 
clining rates and advancing wages are 
causing operating income to decline. 

Radio Control 

O ccasional press reports relate 
the results of experiments in 
radio control of moving objects — 
automobiles, airplanes, and ships in 
particular. One of the latest deals 
with the maneuvering of a German 
battle-ship, controlled from another 
ship. Despite more or less deprecatory 
editorials in some of our foremost daily 
journals, these gradual developments 
may have a far-reaching significance. 
Their possibilities are not to be over- 
looked if we are to make full use of 
the advantages of radio. 

True, in the present stage of the 
art, radio control of battle-craft from 
an enemy base can be combatted by 
a radio “barrage,"’ and would also be 
dependent to some extent on weather 
conditions. But as research progresses, 
who can say what discoveries may be 
made with the ultra-short waves, 
wave changing devices, and other 
means of combatting these deterrents? 

Furthermore, actual use of radio- 
controlled battle-craft is not the only 
object of experiments along this line. 
As Rear Admiral Fiake, U.S.N., Re- 
tired, pioneer inventor in the realm 
of radio control, states, the main 
reason for similar experiments per- 
formed by the United States Navy 
was for the purpose of obtaining data 
in regard to the action of gunfire on 
battleships while they are maneu- 
vering — something that would be im- 
possible if the ship had to be manned 
by human crews. With radio control, 
a target ship can be put through its 
paces while under fire, without danger 
to human life. 

Neither the possibilities of radio 
control for actual battle use, nor for 
peace-time tests are to be overlooked. 
Radio may become a vital factor in 
the events of the world, aside from 
its use as a means of communication. 
Watch the developments. 

Highway Safety 

T he state of New Jersey has re- 
cently put in force a new set of 
highway lai^s superseding those which, 
in part at least, were relics of the horse 


age. The new laws provide, among 
other things, for higher legal speeds 
in city and country, control of pedes- 
trian traffic, standardization of traffic 
signals, regulation of trucking on the 
highways, and other points too num- 
erous to detail here. The new laws 
have many friends and many enemies, 
but if properly enforced and observed, 


No Cure 

\J^E have heard a great deal 
recently of the efficacy of 
stunt-flying as a treatment for 
the deafness of an airplane pas- 
senger, and, knowing the hazard 
of such flights, have wondered 
how soon disaster would over- 
take one of these “treatment 
planes.** Just the other day 
three persons were killed in a 
crash of a plane in a flight un- 
dertaken to cure deafness of a 
child. 

As to the merits of this heroic 
treatment, it is difficult to arrive 
at any definite conclusion, but 
we do know that flying may 
prove exceedingly harmful. The 
noise of the engine, together 
with the rapidly changing at- 
mospheric pressure on the deli- 
cate structures of the auditory 
apparatus, dulls the sense of 
hearing so that now many avia- 
tors are slightly deaf, according 
to Lieutenant-Colonel L. M. 
Hathaway, chief medical officer 
of the Army Air Corps. If avi- 
ators are affected in this way, is 
it not reasonable to believe that 
stunt-flying as a cure for deaf- 
ness bas slight merit despite tbe 
apparent cures in one or two 
cases? And, naturally, we don*t 
wish to see a recurrence of tbe 
smash which killed the three 
who were “experimenting** with 
this method of treatment. 


they should have the effect of rnateri- 
ally speeding up traffic and relieving 
congestion. If they accomplish this, 
and at the same time add to the safety 
of all concerned, they are well worth 
while. And we think that they will 
do all of this. 

Other states will do well to observe 
the results of the workings of the new 
laws, and rejuvenate their own out- 
of-date traffic rules to conform with 
present-day vehicles and demands. 

The Passing Longhorns 

W HEN Gregorio Villalobos, gov- 
ernor-general sent to rule New 
Spain, landed near Vera Cruz in 1621, 
he took from his ship some Spanish 
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calves. Their descendants, the fa- 
mous longhorns, thrived in the New 
World, spreading over Texas and the 
Great Plains region of the Far West. 
From the Gulf to Canada they swept, 
pressing back the buffalo and the 
Indian. 

The longhorns were long on legs, 
horns, and speed, but short on beef, 
and they, too, had to give way for 
gentler, meatier breeds, and their 
passing has been swift. Recently, 
when two forest agents, provided with 
a small appropriation to buy a few 
longhorns before the breed had wholly 
disappeared, began their search in 
Texas, they were told it was hopeless. 
The belief was general that not a single 
longhorn bull could be found in all the 
wide west. 

After a long search down in the 
prickly pear country they found ten 
cows and a single bull. Then they 
combed the great range country be- 
tween Houston and Beaumont and 
found two more bulls and ten cows. 
They shipped the lot off to the Wichita 
National Forest to build up a modest 
herd of 250 or 300 head. 

And so the Texas longhorn at the 
eleventh hour is saved from total 
extinction. It is well. In song and 
story the creature will live as the 
Republic shall stand, for he is the very 
bone and sinew of the romantic Wild 
West that is no more. It is only right 
that we give future generations an 
opportunity of seeing him in the flesh. 

Glidinil 

I N our October issue, the “Learning 
to Use Our Wings*’ department car- 
ried a resume of the history of gliding. 
Since then old records for both al- 
titude and distance have been shat- 
tered. Probably by the time these 
words reach our readers new records 
will supplant those that now stand. 
But it is interesting to note that 
Germany is leading in the matter of 
glider development. And gliders are 
the basis, the cornerstone, of aerial 
flight. As a sport, those who have 
tried it say that there is none more 
thrilling. And as an introduction to 
powered flight there is no better way 
of acquiring “air-mindedness.** Let 
us by all means develop the art in this 
country. Gliders are cheap to con- 
struct, use no fuel, and if damaged 
are easily repaired. And the lessons 
learned while mastering flight in a 
glider are lessons that can be obtained 
in no other way. 
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of 

Science 

^ ROMAN CONCRETE WORK 

This section of conduit, recently dug up 
in Germany, is interesting because it is 
made of concrete similar to modern 
concrete. It is part of a water supply 
line 43 miles long which Romans used 
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A INSULTED BY FUMIGATION 



Rather inclined to turn up her nose 
with haughty indignation, this camel 
is being fumigated at Hamburg, Ger- 
many, before embarking for the 
United States. The entire body of the 
camel is enclosed in a huge caisson, 
hermetically sealed and with only 
the head showing. A chemical is 
then shot into the caisson in order to 
kill all the vermin on the animal 

^PHONOGRAPH AUDIOMETER 

A new device developed by the Bell 
Laboratories for the quick and 
efficient testing of the hearing of pub- 
lic school children. The illustration 
shows J. B. Kelley demonstrating 
the apparatus at the recent Parents 
and Teachers Exposition in New 
York City. Only a short time is re- 
quired to test a group of 75 pupils 



WORLD’S LARGEST TURBO -GENERATOR UNIT 
Generator unit for the Long Beach, California, plant of the Southern California 
Edison Company, having a rating of 94,000 kilowatts, as it appeared when set up 
in the shops of General Electric Company^ Scheneotacb^, New York, for the 
final complete tests. It was placed in commercial operation during the summer 



Underwood and Underwood 


TO STUDY SLEEPING SICKNESS 
Dr. Warren K. Stratman^Thomas 
who went to Africa in October to 
study sleeping sickness under the 
auspices of the tJniversity of Wisr 
consin and the Qugfl^heim Memo^ 
rial Foundation. This disease, carried 
by the tsetse 4ly, prevents ^volop* 
ment of many large paitadicd Africa 
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SHIP STABILIZERS: WAVE BREAKERS 

Early construction work on the German steamship, 
Bremen, which was recently launched, showing the lon- 
gitudinal bulges (not covered at this stage) which are de- 
signed to prevent side rolling. The Bremen is 937 feet long 

LAUNCHING HALF A SHIP ( 

Below is shown the new fore-end 
which was recently launched at 
Queen’s Island, Belfast, Ireland, for 
the Lochamonar which ran ashore 
last year. In order to prevent her 
becoming a total loss, about 160 feet 
of her fore-end was cut away at the 
time. At right is shown the after part. 


BEGINNING A HUGE GAS TANK 

An army of workmen, each manning a jack, placing the 
foundation, at Norfolk, Virginia, of one of the largest 
gas tanks ever built. It is 180 feet in diameter and when 
completed will hold a gas supply of 3,000,000 cubic feet 
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y ELECTRIC SWITCHING ENGINE 

This small but powerful tractor 
switching engine is used by the Ger- 
man National Railways. It is designed 
for use on Bat lands and can pull 
heavy loads where grades are slight 


RAILROAD GAR SCHOOL 

To reach scattered settlements in Can- 
ada, the Canadian Pacific Railroad 
supplied this school car. The teacher 
travels with the car, which stops 
a few days or a week at each place 
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There is a Lot to Just 

Sitting or Standing 

Anatomical Studies Show that Man Has Not Yet Become Adapted 
to the Erect Position. His Everyday Working 
Efficiency is Governed by His Posture 

By DONALD A. LAIRD, Ph.D., Sc.D. 

Profesutr of Psxchology and Director of the Psvchologicol Laboratory at Colgate University 
Editor, InduHtrini Psycholojiy 


A MANUFACTURER wanted me 
to size up chairs for him, to 
. help select ones which would 
eliminate all possible fatigue. 
I have just finished working through 
more than 150 hard-to-read scientific 
reports on posture in an effort to give 
him the help he wanted— and also 
partly so that I could sit better and 
stand better myself. With his per- 


persistently walks in the vertical 
position. Bears walk in this upright 
position from time to time, and once 
in a while some birds, such as the 
penguin, strut aroiind in this position, 
but man is the only one who sticks to 
this position through thick and thin. 

I would advise my neighbor against 
training his dog to ait up or walk on 
his hind legs after all this reading. 


trunk, as well as increased suscepti- 
bility to varicose veins. 

Man has been changed in appear- 
ance by his upright position. It has 
given his spine two curves, so that it 
resembles an elongated letter 
while other animals have a spine with 
a single curve resembling a stretched- 
out “C.*' 


If using this vertical body ^ I ^HE reverse curve we have ac- 
positionisashardon thedog x quired in our spines makes it 
as specialists say it has been easier to balance the trunk on the 
on man, my neighbor would big femur bones of the leg, by moving 
actually be cruel to his pet. the center of gravity of the trunk 
Man, from this point of back a few inches. The year-old child 
view, is an animal built has only the single curve in its spine, 
internally for living with but as soon as it begins to walk the ad- 
his trunk in a horizontal ditional curve makes its appearance, 
position parallel with the Big feet, stronger heels, arches 
surface of the earth, but developed, and a larger great toe are 
perverse habit makes him the price we have to pay at one end for 
go against the way Nature 
intended him to go, and 
thus he walks upright, with 
his trunk perpendicular to 
the surface of the earth. 

D r. ales HRDLICA, 
the distinguished an- 
thropologistof theSmithson- 
ian institution, has aroused 
a great deal of interest dur- 
ing the past few months in 
his collection of modern in- 
stances of boys and girls 
who have walked around 
on all fours like little kit- 
tens until they were so old 
that their parents were 
actually worried in many 
cases. 

These children offer 
additional evidence that 
mission I am letting you see my report man was designed as an engineering 
to him. product to go around horizontally, 

1 was astonished to find that in but he preferred to become upright, 
order to sit or stand scientifically There are valves in our veins, for 
I had to know something about bears, example, which function best when we 
penguins, babies' spines, i\nd how 65 are in the horizontal posture. If we 
percent of the geniuses of the world walked on aill fours the appendix 
have worked. I also made the great would not dog up and precipitate a 
discovery that man is the only animal hospital bilL The colon has to work 
which spits, and that this is due to his against gravity in the upright trunk. 



THE “8” CURVE-OOR!lUS»Cfr 



posture! 

There is no other animal which 


There is more danger of brain hemor- 
rhage in the vertical position of the 


Study of ihg anatomy of aneimt man 
gmtB modern mem*9 emid 

Bpine If a reoent oequUdHon in niooymtitm 
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SILHOUETTES SHOWING TYPICAL POSTURES MET WITH BY THE FAMILY PHYSICIAN 

A Ahov)H a fairly good body poine; B ?« good, C is a typical con- posture is shown at E. Physicians experience considerable difficulty 
sumptivc chest; D shov's displaced internal organs. A typical slouch convincing patients that had posture is often a cause of bad health 


this ereet posture. At the other end 
of the body there have been one or two 
outstanding advantages resulting from 
man’s typical posture. The range 
of vision and hearing was enormously 
increased, while the lower animals 
still depend almost entirely upon smell 
and taste. The drainage from the 
brain is vastly better, due to the 
upright position of the bmly. The 
bony sinuses are drained better, how^ 
ever, in the horizontal position and as 
a result of walking and sitting upright 
man has brought on conditions which 
encourage sinus infections, the most 
painful infection that can be ex- 
perienced. Diseases of the ear and 
mastoid are also aggravated in man. 

Within the trunk itself we discover 
that the upright posture encourages 
all our mysterious and important 
“insides” to sag an inch or more, 
encouraging rupture, displaced kidneys 
and bladder stones. Great strain is 
also thrown on the heart, and lung 
action is restricted, favoring the de- 
velopment of tuberculosis. 

My first impulse was to recommend, 
in view of all these disturbing findings, 
that work benches be removed and 
workers told to work on their hands 
and knees on the floor. It would 
probably be wiser, however, to help 
them in order that they may know how 
to relieve all this strain which man’s 


evolution has placed on them. There 
seem to be some clear cut and generally 
accepted principles w'hich can serve as 
guides, in a field which has been 
flooded with a great deal of faddist 
propaganda. 

Posture is an active thing. It is 
produced by the co-operation of a 
great number of simple nerve reflexes 
- although those are not yet perfectly 
developed in our present stage of 
evolution. As a result, posture needs 
some voluntary help, since nature is 
not perfectly equipi)ed to take care of 
it without a little intentional assistance. 

P OSTURE is a fight against gravity. 

An exact percentage of good pos- 
ture can be obtained by measuring 
one’s length while lying down and 
dividing this by the length when 
standing up. If one habitually wins 
the posture fight with gravity he will 
be as tall standing as he is lying down. 

Gravity pulls organs in the body 
cavity downward. If gravity rather 
than posture wins the fight the waist 
measure will be larger than the chest. 
Chest circumference should be 10 
percent greater than that of the belt 
line. 

The curve should be kept in the 
small of the back. This can be 
tested readily by standing naturally 
with back to the wall; if the posture 


is right the hand should fit snugly 
between the small of the back and the 
wall. Tall, slender people should give 
most attention to posture as their 
build makes them especially prone to 
bad posture. 

There is the kangaroo type of 
posture in which the upper part of the 
trunk is in front of the line of gravity 
and the legs are behind this line. The 
gorilla type is just the opposite. In 
both instances the trunk is not nicely 
balanced on the center of gravity and 
there is a constant strain to keep the 
body from falling forward or backward. 

Whether posture is “good” or “bad’' 
there is a continual struggle of muscles 
to keep the body from succumbing to 
gravity. This may be such a habitual 
strain that we are not aware of it. 
Thus it is doubly insidious. Just 
standing may become very fatiguing 
for this reason. So will sitting, unless 
mechanical support is provided by the 
chair in order to relieve the strain of 
the balancing muscles. When stand- 
ing for a long time is absolutely 
necessary, the habit should be formed 
of carrying the body weight on the 
ball of the foot, rather than on heel 
or toe, and rests should be taken 
intermittently by flexing one leg and 
allowing the other to carry most of the 
body weight. 

In practically all jobs, however, 



MORE SILHOUETTES, SHOWING SEYERAL TYPES OF POSTURE COMMONLY OBSERVED 

A whiU the othera an familiar to all ofua.BU ihruiHng henl forward; D ha$ onf ra^ed 6i4< in an ^ 

out tko abdomen. C ia doubileaa a desk worker t the head being military poeture. Good pwrfurc la acquired only by interUwnal effort 
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arrangements can be made so that 
work can be done while either sitting 
or standing. Changing from the one 
position to the other is genuinely 
restful. Even office desks and chairs 
have been arranged so this can be 
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SILHOUETTE TUNNEL 

Jn obtaining the nilhoueUe^ the shadow was 
projected on an illuminated screen 

done. Continuous sitting appears to 
be as undesirable as continuous 
standing. 

If the sewing or assembly bench is 
raised about ten inches higher than is 
customary, and chairs are made with 
legs correspondingly longer and pro- 
vided with a foot rest, it is possible 
for the worker either to sit or stand 
and save a great deal of fatigue through 
these changes in his position. 

S PECIAL attention should be given 
to the chairs or stools. They 
should be of such a height that the 
sitter’s feet can rest on the floor 
easily and squarely. When a stool 
is used it should be provided with a 
^eal foot rest; the rounds if used as 
foot rests cause the legs to be drawn 
back into a cramped and fatiguing 
position. Since people vary in leg 
length the height of the chair or foot 
rest should be easily adjustable. 

A fairly serviceable way of telling 
whether the height of the working sur- 
face is about right is to hold the hands 
palms up, let them swing idly at the 
side and come to rest about a foot in 
front 6f the body. The knuckles 
should just touch the working surface. 
There are a very few people with long 
arms and short body trunk for whom 
it is almost a mechanical impossibility 
to sit and work without being in a bad 
posture. 

The seat of the chair or stool should 
be moulded to fit the natural curves 
of the body. An ingenious efficiency 
engineer has recently modeled a chair 
seat by having all his friends sit in a 


block of modeling wax so that he soon 
obtained a composite picture effect 
to serve as a guide. There is no 
particular advantage in an upholstered 
chair seat unless it has deep springs — 
which office and factory chairs seldom 
have. A saddle shaped chair is better 
than one with an inch of upholstery. 
A ventilated chair seat is also to be 
desired. 

O NE can sit on a soap box and con- 
quer gravity, but only with con- 
siderable effort. There should be a 
specially designed back rest. A rather 
narrow rest which will fit into the 
small of the back and bear gently 
forward is recommended. This is 
the same effect as when posture is 
measured by standing with the back 
to the wall and the hand passed be- 
tw^een the wall and the small of the 
back. The height of this back rest 
should be adjustable so that the chair 
will fit both tall and short people. 
The seat should be narrow enough 
so that the sitter will be thrown back 
against this back rest, w^hether he 
wants to or not. The narrow width 
seat will make a gravity-tension- 
relieving-posture fairly automatic. 

To prevent constricting the blood 
vessels under the knee, the front edge 
of the seat should be gently rounded. 
The foot rest also helps to avoid this 
congestion which will affect nerve 
as well as blood supply in a poorly 
designed chair aiid produce the effect 
of putting one’s leg to sleep. 

Attention to posture will not cure 
all the ills of man; the tensed machine- 
like posture of the West Pointer is 
beautiful to watch but may be carry- 


ing the idea to extremes for the sake of 
military aims. But since man is 
built essentially as a horizontal animal, 
special attention is desirable for his 
fatigueless and efficient working in the 
vertical plane. 

William James, the first psychologist 
at Harvard, observed 30 years ago 
that there is a redundant effect in 
posture, the firmly erect posture keep- 
ing up spirits, and making it difficult 
to entertain fears, despondency, and 
depressing thoughts. 

Modern psychological investigation 
is confirming Professor James’ keen 
observation, and a possible explanation 
of the why of this redundant effect is 
emerging. The great physiological back- 
ground for our emotional lives seems 
to arise from the vaguely perceived 
internal sensations caused by visceral 
tensions. We are never directly aware 
of these visceral sensations — even a 
stomach ache does not come from 
where w^e feel the pain. We react un- 
consciously to many of these internal 
sensations by ups and downs in mood. 

D rugs or disease may alter the 
normal tension balance of the in- 
ternal organs, and the emotional changes 
these bring about are a matter of every- 
day observation. Now it is becoming 
apparent how posture may also change 
the balance of the internal organs, and 
w’ith these visceral tensions minor emo- 
tional ailments may be started. 

Human beings are not born with 
good posture made natural for them. 
While it is not original nature to have 
correct posture, it can be made second 
nature by training in good posture 
habits. 



FACTORY WORK IS SLOWED DOWN BY BAD POSTURE 


Here are fndory sMs whiah have Imn fltUd with h^k mft, nme of wdrIfOft 

are using them praperly, etU the worhertf baek$ hatimg a eum, Aho there uf$ no /oof fOlft 
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It Reknits Hosiery 

Run-Repairer Is Worth Millions 


A GASP of dismay bursts from 
the lips of the wife. The hus- 
band looks up startled. Only 
some extraordinary catastro- 
phe could call forth such a devastating 
outburst from the little woman who 
usually is so placid, refined and self- 
possessed. She continues. 

‘'Look at that stocking! Hopelessly 
ruined! Just bought today. Six 
dollars for the pair and now I catch 
them on a splinter on that chair Fve 
asked you again and again to fix. 
Why doesn’t somebody invent a ma- 
chine to repair the runs in stockings?” 

That speech was made at least sixty 
million times in the United States last 
year. With stockings becoming more 
and more sheer, and skirts shorter and 
shorter, runs have been taking on an 
ever-increasing importance. 

S UCH is the situation which in- 
fluenced two brothers to refuse a 
million dollars each for the patent 
rights to an electric machine which 
they have invented to repair the broken 
stitches in silk hosiery. Instead they 
have accepted a substantial number of 
shares in a new corporation to be or- 
ganized by the Gotham Company for 
the sole purpose of repairing runs. 
The value placed on the invention, 
upon which six patents are pending, 
is between 15,000,000 and 20,000,000 
dollars. ‘ 

Repairing the ladder-like runs in 
stockings is fascinating. A latch 
needle is used; this is a hook-like de- 
vice, which by proper movement is 
converted automatically into an eye, 


offering no sharp hooks or points to 
tear out or unravel additional stitches. 

With the new Knitbac machine it is 
all done electrically. You insert the 
needle in the last perfect loop of the 
broken thread. This loop hangs on 
the needle's shank, the thread to be 
looped being placed in the hook. As 
the needle descends, the loop on the 
shank comes up and forces the latch 
closed, making an eye. It then folds 
down until the thread caught in the 
hook is pulled through the fabric. 
As the needle rises again, the hook 
opens and the process is continued 
until the original thread is looped back 
into the fabric. When next the stock- 
ing is worn, the most critical observer 



LIKE LIGHTNING FINGERS 

Swiftly the markitic opmx and cJoeee, pull- 
trig the thread through until its task ts done 
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BEFORE AND AFl'ER 


Reweoving the stocking wipes out com- 
pletely all trace of the ugly fadderdike run 

will fail to see that it ever has been 
repaired. 

Lest the stocking should slip when 
being repaired, a toothed gauge holds 
it firmly in place. Should a mistake 
be made an automatic brake stops the 
operation. It is said that by^he use 
of the machine, runs in stockmgs may 
be repaired ten or twel^ times as 
rapidly as by the old hand method. 

Samuel and William Leavin are the 
inventors. As proprietors of a little 
shop selling novelty hosiery, they 
worked out an idea for a machine, con- 
vinced the Gotham Company of its 
value, and were financed for five years 
while they perfected their device. 
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A WAVE ATOM 

An aW'wpt to depict the concept of the. 
vuriaiion in electric deimty in o sphere. 
At infant chown it is greatest at the ct nier 


Wave Atoms* 

A Scientist Explains 
Further the 
Inwardness of the 
New Schrodinger 
Atom Concept 

By PAUL R. HEYL, Ph.D. 

Physicist. United States Bureau of Standards 
Corresponding Editor, Suentific AMERICAN 



ANOTHER CONCEPT 

We might ai*HUTne that the vihration within 
the Schrodinger atom tme broken up into 
segments, for cr ample, like the one shown 


’VE come back, you see,’* said the 
visitor. 

“Yes, I remember you,“ said 
the scientist. “You came here 
some time ago, asking me to show you 
an atom— which J could not do.““* 
“But you did show me something 
worth seeing, and in so doing you 
started something; you set me think- 
ing.“ 

^‘'S( lENiiMc Amtruan, July. 


rhe New Atom 

I N a previous article which was 
widely quoted and commented 
on by other journals, the author, 
Dr. Heyl, told us how scientific 
styles in atom concepts changed 
from time to time as new ex- 
perimental evidence forced their 
revision. Science is never a 
settled thing. It is in a state 
of constant flux. It evolves. 
When science becomes finally 
“conclusive,” fixed and settled; 
when scientists at last “know it 
all” — then science will be dead. 

The new atom concept of de 
Broglie and Schrodinger — better 
known among physicists as the 
new wave mechanics — is still an 
infant of three. More will be 
heard of it when it is a little 
older. As Dr. Heyl says, even 
the professional physicist is 
still a bit vague about it — still 
going to school on it. Perhaps 
something like the following 
will happen: the new atom will 
reach the newspaper and general 
public stage of discussion in a 
year or two. Before then, read- 
ers of the SCIENTIFIC AMERICAN 
will no doubt wish to acquire a 
working knowledge of it. The 
available literature, excepting 
that suited only to the real 32nd- 
degree “math, shark” and physi- 
cist, is not large. A semi-popu- 
lar paper by Dr. C. J. Davisson 
of the Bell Telephone Labora- 
tories in New York, entitled 
“Are Electrons Waves?”, ap- 
peared in the May, 1928, issue of 
the Journal of the Franklin In- 
stitute (Philadelphia) ; another 
semi -popular paper by Dr. Paul 
R. Heyl, in Scientific Monthly 
(New York) January 1928. Also 
see Physical Review, December, 
1927. - The Editor. 


“That I would not willingly stop,” 
replied the scientist, smiling. “But 
what brings you back today?” 

“Well,” said the visitor, “You spoke 
of the very latest mode in atomic 
fashions— the Schrbdinger wave atom; 
and the more I think about it the less 
I understand it. To begin with, a 
wave presupposes something which 
undulates. What is it that undulates 
in the atom?” 

“I can’t exactly say,” replied the 
scientist. 

The visitor grinned. 

“You play a good defensive game,” 
said he. “I expected you to say 
‘electricity,’ and then 1 was going to 
corner you and ask ‘what is electricity?’ 
But you perhaps see my difficulty,” 
continued he. “The whole thing has 
impressed me as a piece of pure specu- 
lation, and rather a hazy one at that. 
Is not that all that it is?” 

“That is all that it was at first — 
pure speculation.” 

“And what is it now?” 

“We may regard it at least as a 
lucky guess, if nothing more, for there 
has recently been brought forward a 
piece of experimental evidence which 
indicates that atoms (or rather, elec- 
trons shot out from atoms) are of a 
wave-like nature.” 

“Really?” said the visitor. “That 
alters the state of things. I see you 
can attack as well as defend. You 
have hit my weak spot. I may be 
called credulous, even gullible, but I 
am ready to accept anything on experi- 
mental evidence- if there is no simpler 
explanation.” 

The scientist nodded approvingly. 

“That is the right scientific atti- 
tude- -the simplest explanation that 
fits the facts of experiment. Only 
sometimes the simplest explanation is 
rather complicated.” 

“Tell me more about this,” said the 
visitor. “How is one to know whetter 
an atom — a thing which no one has 
ever seen — is really a little bunch of 
waves or a tiny particle of — of some- 
thing or other? What is the line of 

♦Publication ap^proved by the director of the Bureau 
of Standards <>{ the U. S. Department of Cotninerce. 


attack to follow in such a case?” 

“In general outline, much the same 
as you yourself would follow in at- 
tempting to form an estimate of the 
character of a stranger. You would 
judge him by his actions. So we judge 
the nature of an atom. If,- under 
conditions where the behavior of 
waves and of particles are quite dif^ 
ferent, an atom acts in a w^ave-like 
manner, we form our judgment ac- 
cordingly.” 

“And anyone would say that you 
were drawing the only possible con- 
clusion. But go on, please; tell me 
more. What are the particular con- 
ditions that enable one to discriminate 
between waves and particles?” 

“For one thing, reflection from a 
smooth surface.” 

The visitor thought for a moment. 

“Do not waves and particles act 
pretty much alike on reflection? I 
know that a beam of light waves is 
reflected from a mirror at the same 
angle by which it approached it; and 
is not the same true of the rebound of 
elastic balls? I cannot think at the 
moment of any difference in the be- 



X-RAY DIFFRACTION FATTER?^ 

X rays falling on a crystal of maynosiunt 
oxide are reflected at uniform anyUf$, ; ( 
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havior of light waves or particles on 
reflection/’ 

‘Terhaps not/’ said the scientist. “I 
was referring not to light waves but 
to X rays. Their behavior on reflec- 
tion may be quite different from that 
of light waves— or of particles.” 

«/t^HAT is something with which I 

X anl not familiar,” said the visitor. 
“Of course, I know that X rays are 
now recognized as waves, something 
like light, but much shorter in wave- 
length— 10,000 times smaller, aren’t 
they?” 

“Something like that. But a little 
acquaintance with the laws of reflec- 
tion of X rays is necessary in order to 
understand the force of the newly dis- 
covered evidence for the wave-like 
nature of the atom. And it is rather a 
long story.” 

“Go on, please,” said the visitor. 
“You have started something again; 
you have aroused my curiosity.” 

“Well, to begin with,” said the 
scientist, “the nature of the mirror 
that reflects X rays has much to do 
with the way in which they are re- 
flected.” He picked up a small polished 
slab of metal from his desk. “Here is 
a piece of steel which has had one of 
its faces (the top) etched by acid. 
Notice the difference between the top 
and bottom faces.” 

The visitor turned the block over 



ALSO ETCHED 

Tk$ Bame steel was heat treated at 11 00 ®, Centigrade, and cooled, 
Magnij^tion 250 diameters. Note increased size of crystals 


in hid hand. Its lower face was 
Bmoothly polished; its upper face was 
equally smooth to the touch, but was 
covert by a mosaic of little patches, 
roughl^' geometrical in shape, some 
brighttnr and some darker than 
others! 

*'Use this glass to look at it,” said 
the scientist. “Steel, or in fact any 
metal, is made up of a mass of closely 


packed crystals, small and large. This 
structure is not apparent on the 
polished face, but can be brought out 
by etching with acid. A beam of light 
reflected from such a metallic surface 
behaves in the same way as it would 
if the surface had been that of water 
or any other reflecting material; but a 
beam of X rays reflected from this slab 
of metal would be scattered in all 
directions.” 

“That is strange,’' said the 
visitor. “What is the cause 
of it?” 

“Difference in wave 
length, principally,” an- 
swered the scientist. 

“Light waves are 
many times greater in 
wavelength than X 
rays, which are com- 
parable in size to 
atomic dimensions. 

difference is 

X something like 
that between a man 
and an ant. To a 
man, a smooth sandy 
beach is a flat surface, 
a suitable place for 
establishing speed 
records. To an ant 
it is a rough and stony 
desert. Such extreme . . 

- A piece oj 0 5 

conditions are suf- S50°, Centigra 

ficient to cause quite 

a difference in behavior. The 
light waves are big enough 
to neglect the molecular 
roughness of a surface, and 
to behave after reflection 
in a dignified and geo- 
metrical manner, while 
the tiny X rays en- 
countering the same 
obstacles are put to 
confusion. 

“And we must also 
consider the fact that 
the X rays can pen- 
etrate metals and 
opaque bodies to a 
considerable depth. 
This exposes them the 
more to the disturbing 
influence of molecular 
structure. But curi- 
ously enough,” went 
on the scientist, “if 
we confine the inci- 
, , 1 j dent beam of X rays 

ade, and cooled, / t *^1 

size of crystals to the face of a single 

crystal, like this 
one,” (and he pointed out on the 
etched surface a bright area nearly 
a quarter of an inch square) “the 
rays are then regularly reflected in- 
stead of being scattered in all direc- 
tions.” 

“But,” said the visitor, “how does 
that square with what you have just 
said about scattering being due to 
difference of size of the waves?” 


“Regularly reflected,” continued the 
scientist, “but not after the manner of 
light waves. When a ray of light of a 
single color (that is, of a single wave- 
length) falls upon a mirror it is always 
reflected in some direction, no matter 
what the angle of incidence may be; 
but if X rays of a single wavelength 




ETCHED STEEL 

A piece oj 0 5 permit carbon steel heated for six hours at 
S50°, Centigrade, and air cooled. Magnified 250 diameters 


strike a crystalline face there will be 
little or no reflection unless the angle 
of incidence is just right.” 

“There is nothing like that in light 
waves,” said the visitor, thoughtfully. 
“What determines whether the angle 
of incidence is ‘just right’?” 

“The nature of the crystal and the 
wavelength of the X rays. It is as if a 
mirror of silver w^ould reflect red light 
only at an incident angle of 40 
and green light only at 60°, while a 
mirror of brass would reflect the same 
rays only at angles of 30° and 50° re- 
spectively.” 

“^"T^HAT is something I cannot un- 

X derstand,” said the visitor. “It is 
recognized — is it not? — that X rays and 
light waves differ only in degree — that 
is, in wavelength? But their behavior 
after reflection seems to differ in 
kind.” 

“That is rather hard to understand, 
I admit; but we must remember that it 
is this difference in degree of wave- 
length that is one factor in permitting 
X rays to penetrate metals, thereby 
bringing about a different kind of 
environment from that of the light 
waves, which scarcely penetrate the 
surface in being reflected, and can 
hardly be said to have time to find out 
what the reflector is made of.” 

“I see,” said the visitor. “'The light 
wave keeps to the surface, like a re- 
bounding ball; the X ray gets some 
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distance below the surface before it is 
turned back.” 

“Exactly,” said the scientist. “Al- 
though there may be little difference 
in the behavior of reflected light waves 
and rebounding particles, ther^ is no 
possibility of confusing particles with 
X rays.” 

“I can guess what you are coming 
said the visitor. “Electrons be- 
have like X rays.” 

The scientist smiled and nodded. 

are a good guesser. That is 

X what Davisson and Germer have 
recently discovered.” 

“But electrons have been known for 
many years, and there must have been 
a great number of experiments carried 
out which involved their reflection. 
How did it happen that this peculiar 
behavior has only just been noticed?” 

“By accident. Many such experi- 
ments have indeed been made, but 
naturally on pieces of ordinary metal 
like this,” and he pointed to the etched 
slab of steel. “From such a reflector 
made up of many small crystals, elec- 
trons are scattered in all directions. 
And this is just what Davisson and 
Germer were doing when they made 
their accidental discovery. They were 
studying the distribution of the elec- 
trons rebounding from a target of 
nickel. The whole apparatus, of 
course, was enclosed in an evacuated 
glass bulb. It happened that the glass 
broke and the inrush ing air coated the 
hot target with a film of oxide. To 
clean it from this tarnish it w as heated 
for some time in hydrogen. After 

^yphysicnl Revieu\ December, 1027, Journal of the 
Franklin inslttule:. May, 1928. 


setting up the apparatus again in a new 
bulb, the experimenters were surprised 
to find that the reflection of the elec- 
trons from the cleaned target had be- 
come regular.” 

“And the only difference was the 
heat treatment that the target had 
suffered in the mean time?” 

“That was all,” 

“What did that do?” 

“Metallurgists have long known 
that by suitable heating, straining or 
annealing of a metal, the crystals of 
which it is built up can be considerably 
increased in size. Examination of the 
nickel target showed that this is what 
had happened. During the prolonged 
heating involved in the cleaning proc- 
ess, the crystals of nickel had grown 
so large that it was almost a case of 
reflecting the electrons from a single 
crystal instead of from many. This 
greatly altered the distribution of the 
reflected electrons. 

W HEN this fact became clear, 
the key to the situation was in 
the hands of the experimenters. They 
produced as large a crystal of nickel 
as they could, ' and studied the be- 
havior of electrons reflected from it. 
In every particular the reflected elec- 
trons behaved in a manner similar to 
that of X rays.” 

“Do you mean to say,” asked the 
visitor, “that the angle of incidence 
has to be just right before an electron 
can be reflected?” 

“Approximately speaking, yes.” 
“But what determines that angle?” 
“It appears that the speed of the 
electron has much to do with it. The 
speed seems in some way to correspond 


to the wavelength of X rays under 
similar circumstances. The greater the 
speed the shorter the corresponding 
wavelength. If an electron is a 
particle this is incomprehensible; but 
& it is a little bunch of waves it is 
much easier to understand. We have 
only to suppose that the waves of 
which it is made up travel with speeds 
which depend on their wavelength, the 
longer waves traveling more slowly 
than the short ones.” 

“Are there any known waves that 
do that?” asked the visitor. 

“VTES and no,” answered the scien- 

I tist, “There are plenty of cases, 
such as light waves in glass, or deep- 
water waves; but the difference is that 
they do it the other way about. Their 
long waves travel the faster. And in 
free space (to which the interior of an 
evacuated tube is a good approxima- 
tion) all waves of light travel with the 
same speed.” 

“Then if electrons - and atoms — 
are waves, they must be of a different 
nature from light waves?” 

“Either that, or they must be car- 
ried by a different medium.” 

A slow smile spread over the visitors 
face. 

“I see,” said he, “that you had your 
wits about you when I asked you what 
was vibrating in the atom. You did 
not say it was the ether.” 

“No,” said the scientist, smiling in 
return. “I did not feel warranted in 
saying that. We do not know much 
about that aspect of the subject. All 
we feel reasonably certain of is that an 
atom behaves more like a w’^ave than a 
particle.” 



A GENERAL VIEW OF THE X-RAY LABORATORY AT THE BUREAU OF STANDARDS 

With. 9ueh apparatus the hehaphr ofXram has been determinei* Far pag^%J^e^he firtt mansion af new 

admncedtechni€alaccountattweVh\l<nu}pn\ctl}Augta^mAT^^^^)i 8i<|u«,5, page am Physical Review, December, Iwm 




THE CROWNING GLORY OF A SAN FRANCISCO HILL 

ri j- <1 I„ ,.f rnhfnruin xohhen who Ml durtiia the tear, mihjrele. the Cah/orina Palace of the Uginn of Honor surmouiite a hill 

aA" h ar a^ Z:Z^: of ZAm wiZ U may Jeccn from all parte of the cUy and from the harbor 


San Francisco’s Memorial Museum 

A Gift to the California City, This Magnificent Building 
Is a Replica of the Palace of the Legion of Honor 

By CHARLES W. GEIGER and RUTH SABIGHI 


O N the summit of the highest 
hill in San Francisco, over- 
looking the Pacific Ocean 
and the world-famous Golden 
Gate, the magnificent California Pal- 
ace of the Legion of Honor stands as 
a memorial to the California soldiers 
who fell in the World War. 

This 2,000,000 dollar memorial, a 
replica of the Palace of the Legion of 
Honor on the banks of the Seine in 
Paris, was presented to the city of San 
Francisco by the late Adolph B. 
Spreckels and his wife, Alma de 
Bretteville Spreckels. It is in- 
tended first of all to honor 
the dead while serving the liv- 
ing; secondly, to establish and 
maintain in the city of San 
Francisco a museum and li- 
brary of art; thirdly, to en- 
courage and develop the study 
of the fine arts and the applica- 
tion of the arts to manufac- 
tures and practical life; and 
fourthly, to advance the gen- 
eral knowledge of kindred sub- 
jects, and to that end to 
furnish popular instruction. 


T he California Palace of 
the Legion of Honor is 
expected to become a great 
educational center because of 
its art galleries, little theater, 
and specially designed organ. 


The setting of this great palace- 
museum is moat commanding and 
beautiful. There are few monuments 
in history which have had sites equal 
to this. Erected on ground given by 
the municipality of San Francisco, it 
stands in the magnificent frame of 
Lincoln Park and its beauty can be 
seen not only from all parts of the 
city, but from far out at sea. Far be- 
low on one side, lies the blue water of 
the Pacific. In the middle distance 
can be seen the Golden Gate, and to the 
right San Francisco, shimmering in the 
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IN THE GOTHIC PALM COURT 

** Smiling Angel of Rheime** sianih here surrounded by a 
I variety of semi-tropical plants, by seats, and promenades 


sunlight, has the appearance of an 
Italian or a Spanish city. The build- 
ing is surrounded by terraced gardens 
from which visitors may view the 
Pacific Ocean, the Golden Gate with 
steamers and sailing vessels from all 
ports of the world passing in and out. 
Mile Rock Lighthouse, stately Mt. 
Tamalpais across the bay, and the San 
Francisco harbor, the largest land- 
locked harbor in the world. Sunset 
from these terraced gardens is a sight 
long to be remembered. As the sun 
sinks into the horizon at sunset, the 

Golden Gate becomes truly 

one of gold. 


T he style of the California 
Palace of the Legion of 
Honor is French Renaissance 
of the period of Louis XVI, a 
style which lends itself well to 
the quiet, dignified treatment 
necessary for museums. Ap- 
proaching the building, one’s 
attention is attracted by the 
imposing statue of Jeanne 
d’Arc by Anna Hyatt Hunt- 
ington, which is said to be the 
finest statue of the French 
martyr ever made. Behind the 
Triumphal Arch, which is sur- 
rounded by colonnades and 
which constitutes the entrance 
to the palace, extends the 
spacious Court of Honor, 8iu> 
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In the Triumphal Arch in government has generously given t;}|4 
front of the Court of Honor is museum 500 slides and a number ^ 
installed a full set of chimes valuable books of the monuments, ea- 
and also a fanfare of trumpets thedrals, chateaux, el cetera, of France, 
to announce the theme of the to assist in this work, 
concert. These may be heard Among the notable exhibits in this 
for several miles over the city great palace-museum, the following 
and out at sea. The whole may be listed as representative: a series 
organ may be played either of Gobelin tapestries depicting the life 
to the interior of the building of Jeanne d’Arc — after the drawings 
or out into the Court of of the painter Jean-Paul Laurens — 
Honor and surrounding parks, and an important collection of about a 
There is an immense frieze over hundred works of art from the Na- 
the entrance to the building tional Sevres factory, all having been 
representing '*The Sacrifice." presented to the museum by the 
When the organ is to be French government, 
played out into the Court of 

Honor, this frieze is raised by A UGUSTE RODIN is represented 
electric motor, thus permitting -ZiLby a group of 32 pieces collected 
the organ to be heard clearly by Mrs. Spreckels, among which are 
outside the palace. There are "The Thinker," mentioned above, and 
also special connections for the "Saint John the Baptist." Mrs. 
organ console in the Court of Spreckels has lent her valuable collec- 
Honor permitting the console tion of art objects to the museum. "I 

would rather have the knowledge that 


TWO FINE EXHIBITS 

Above in ahowti a group of Egypiiou p 

wuird to the museum by Adolph B. Spreckels, Jr. 

At the right may be seen tiro pouels of the 
Gobelin tapestries depicting the life of Joan x , 
of Arc, a series of v'hich was presented to the ' 
great museum by the Frencn government 

rounded by Ionic columns pro- 
longing those of the facade. 

In the center of the Court of 
Honor is Rodin’s famous | 
statue, "The Thinker." The | 
Triumphal Arch, the sur- 
rounding colonnades, and the 
front wings of the Palace are 
flood-lighted at night by pow- 
erful batteries of flood-lights 
placed in the terraced gardens 
presenting a most inspiring night 
scene. 

The marble rotunda is the point of 
departure of the 19 long galleries in 
which are exhibited paintings, sculp- 
tures, engravings, prints, tapestries, 
and other works of art. 

I N the center of the rotunda is the 
"Age of Bronze" by Rodin. There 
are two palm courts where antique 
fountains are playing, and semi-tropical 
plants and flowers abound. There are 
also attractive seats where visitors may 
rest after making the circuit of the 
galleries. One of the palm courts, 
known as the Gothic court, is orna- 
mented with a doorway of the Church 
of Toul, and the Smiling Angel of 
Rheims, while the Indo-China court 
is ornamented with the low relief of the 
Temple of Ankhor Wat. 

One of the most popular features of 
the Palace of the Legion of Honor are 
the organ recitals given by Mr. Uda 
Waldrop on the pipe organ costing 
150,000 dollars, which was the gift of 
John D. Spreckels. The main instru- 
ment is over the vestibule at the 




my people can enjoy the art and lit- 
erature in the museum than to keep it 
all selfishly for myself," she said. 
Constructed of concrete, stone, 
and steel, under the direction of 
M. Guillaume, aided by the Amer- 
architect, Mr. George A. 
Applegarth, the museum is 
equipped with a perfect light- 
ing system permitting of visits 
both day and night. The day 
lighting is brought in at an 
ideal angle for the various ex- 
hibits, and the night illumina- 
tion is at the same angle. All of 
the air for the building is washed 
through a water screen to remove 
dust, and is then heated and carried 
to every part of the museum. An even 


to be played from this point. 
The dome of the rotunda as 
well as the echo-organ dome 
is covered with airplane 
cloth so that the organ re- 
citals may be heard clearly in 
every gallery. 

On the terrace floor are the 
offices, library, tea-room, stu- 
dios, and theater. The theater 
seats 250 persons and has a 
complete stage including the 
most modem electrical equip- 
ment. The ceiling has been 
decorated by Senor Jose Vilay 
Prades and represents Inspira- 
tion on the Wings of Pegasus 
surrounded by seven arts. The 
center design is the symbolic 
figure of a dead warrior. In 
this theater, lectures, con- 
certs, moving pictures, and 
plays can be given. 

A projection room, fully 
equipped with the latest mov- 



building’s entrance and the echo organ ing picture apparatus, serves to 
is placed at the opposite end of the further the educational work of 
building in the "Tapestry Coiu't." the institution. The French 


A QUEEN’S GltT 

The Queen of Greece presented this beautiful eoUee^ 
iion of Gthk wes io Vie new memorial mueeum 
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THE GOLDEN GATE FAR BELOW 

Mile Rock TAghthome, the i?/?wrw«r hills across the hay, and the entrance to the harbor of San 
Francisco - -called the Golden Gate — may he seeyi from the highway leading up to the museum 


temperature is maintained the year 
around, without visible radiators in 
any of the galleries. 

While planning the building, in- 
spections were made of many American 
museums and a careful study made of 
the plans of all European museums of 
importance. Built according to facts 
brought out by this study and exhaus- 
tive research on new problems, this 
edifice marks an advance in museum 
design and construction. Most of the 
European museums have been old 
palaces and civic buildings, while in 
America each museum has been a new 
creation carefully studied for the pur- 
pose of perfecting it in every detail of 
plan and equipment. Consequently, 
in America the improvement in this 
type of building has been very rapid 
in the last 25 years. It may be said 
in all truth that the California Palace 
of the Legion of Honor is the very last 
word in museum construction. 

T he history of this palace-museum 
idea and of its realization, setting 
forth more forcibly than by any 
language the faithful friendship exist- 
ing between two great republics, 
France and America, is worth relating. 
Its conception dates back to the 
Panama-Pacific International Exposi- 
tion which was hold at San Francisco 
in 1915. The French government had 
been invited before the war to exhibit 
there. Notwithstanding the fact that 
many difficulties had arisen due to the 
beginning of the war in Europe, 
France, upon the urgent entreaty of 
M. Tirman, Councillor of State- w^ho 
had been appointed as Commissioner 
General for the PVench Government at 
the exposition — decided to be repre- 
sented there. 


architect, Henri Guillaume, M. Tirman 
succeeded in causing to rise from the 
ground the French Pavilion, con- 
structed of temporary material, a 
faithful reproduction of the Palace of 
the Legion of Honor. This effort of a 
country engaged in war, met with 
great acclaim, the more so that the 
various exhibits, instead of being 
scattered among different stands, had 
been grouped in the pavilion. These 
exhibits included numerous treasures 
borrowed from French museums and 
hundreds of specimens of the products 
of her principal industries. 


It was at that time that two gener- 
ous Californians who always cherished 
a love for France, Mr. Adolph Spreckels 
and his wife, Mrs. Alma de Bretteville 
Spreckels, conceived the project of 
erecting a permanent French Pavilion 
which should be used as a museum of 
art and culture. This project was 
interrupted by the entry of the United 
States into the World War, but was 
again entertained at the end of hos- 
tilities. Work was begun and the 
great building rose under the direction 
of the French and American architects 
but Mr. Spreckels did not live to see 
his dream come true. 

Now completed, this magnificent 
edifice is dedicated to the memory of 
California soldiers who fell in battle 
during the war. It is a touching 
gesture of French-American fraternity. 

T he palace-museum is free to the 
public every day, including Sun- 
days and holidays. It is governed by 
a board of trustees of which Mr. 
Herbert Fleishhacker is President, and 
is maintained by the city and county 
of San Francisco. Since its opening 
it has been under the personal direc- 
tion of Dr. Cornelia B, S. Quinton, 
Director, and Major W. W. Quinton, 
Curator. 

The California Palace of the Legion 
of Honor, uniting the memory of 
common struggles to the peaceful as- 
pirations of the present, will remain, 
according to M. Jusserand, French 
Ambassador at Washington, '‘the testi- 
monial of the sentiments which have 
always united France and the United 
States in the days of calm as weU as 
in the days of tempest.'’ 


In two months, with the aid of the 



THE COURT OF HONOR 


AmutU RodiWB famous'^^The TWnfcer” surmounts a pedestal in this court which 
hpS^o^colonnade, Batteries of powerful floodlights render this an inspiring scene at night 
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Wheels 


By P. CORMAC 
F.R.C.vSc.I.,M.R.LA* 
University Cotleie Dubiin 


The First of a Series of Articles on the Me- 
chanics of Wheels in Vehicle Suspension, 
Propulsion, and Steering, and the 
Gyrostatics of Wheel Wobble 


T he wheel, without doubt, is 
the greatest invention in me- 
chanical engineering. Its pri- 
mary function is to substitute 
rolling resistance for sliding resistance 
in the transport of materials or vehicles. 
The moving of a heavy slab of stone 
across a road is made much easier by 
placing it on rollers. 

To move an automobile weighing 
3000 pounds along a level concrete 
road takes a pull of about 45 pounds, 
corresponding to 2.4 horsepower at 20 
miles an hour; the car will coast or 
“freewheer’ down a 1 percent grade. 
Without wheels, the vehicle would take 
a pull of 1500 pounds, corresponding 
to 80 horsepower at 20 miles per hour; 
the machine will not coast unless it 
be on a 50 percent grade. 

The remarkable saving in power, 
arising from the use of wheels, is a 
direct consequence of the fact that the 
wheel brings the ground reaction to a 



The /« unuf to malw the grouinl reac- 

tion force at point G rertieol to the ground, R 

direction in which it is powerless to op- 
pose the motion of the vehicle; that is 
to say, , the wheel brings the ground 
reaction normal or perpendicular to the 
road surface. The force of the ground 
on the car, however great, can then 
have no component in a horizontal 
direction, and it is only such forces as 
have a horizontal component or effect 
that can offer any resistance to the 
progress of a vehicle. 

Taking say the front wheel of an 


automobile, we have the load of the car 
applied to the wheel by the stub axle 
at A, Figure 1; the other force acting 
on the wheel is the reaction of the 
ground at the point of contact G. The 
equilibrium of the wheel, under the 
action of these two forces, requires 
that the direction of the forces be 
along the line between the points of 
application, that is, along the line GA. 
Hence the road reaction acts along the 
radius of the wheel, and, in conse- 
quence, at right angles to the road 
surface. It can therefore offer no op- 
position to the progress of the car. 

W HAT might be called the First 
Law of the wheel, that wheels 
should be kept round, and tires fully 
inflated, thus follows from Euclid's 
theorem on the perpendicularity of the 
tangent and radius of a circle: ‘‘The 
straight line drawn at right angles to 
the diameter of a circle through its ex- 
tremity is a tangent to the circle." 

In practice, however, we get a slight 
resistance to motion, even with the best 
make of wheel. This resistance arises 
mainly from the fact that neither the 
axle nor the ground contact are 
geometrical points. The wheel does 
not touch the ground in a single point 
but rather over an area, which, with 
balloon tires, may be from 10 to 20 
square inches. The imperfect flexi- 
bility of the tire then gives a couple 
opposing the rotation of the wheel 
which when compounded 
with the supporting pres- 
sure of the road on the 
tire, gives the effective 
center of contact some .2 
to .3 inches ahead of the 
geometrical center, point 
G, Figure 1. 

Again, the axle touches 
the wheel at a i^int to the 
rear of the center as illus- 
trated in Figure 2. The 
looseness between the 
wheel and spindle in the 
flgure is exaggerated to 
show the effect more 
clearly. The rotation of 
the wheel carries, as it 
were, the oj^indle around 
with it unt^ a stage is 
reached when the spindle 


slips down continuously on the indined 
surface at F. The greater the friction 
between the spindle and wheel, the 
farthw will F be pulled round from A. 
The line joining GF gives the direetiim 
of the ground reaction. Plainly this 
inclined reaction has a horizontal effect 
or component opposing the motion of 
the car. 

The fact that the axle touches the 
wheel bearing to the rear of the center 
is not generally known. It may be 



The Doinl of contact, F, hetiveen the axte 
and the wheel hearing to the rear of center 


verified readily by experimenting with 
a six-inch wooden disk which has an 
inch hole bored out at the center. If a 
pencil be passed through the hole and 
pressed downward and forward, caud- 
ing the disk to roll along a table, the 
pencil will be found touching the disk 
to the rear of the center line as indi- 
cated in Figure 2. Again if the axle of 
a farm wagon be examined, it will be 
found worn remarkably on the under- 
neath to the rear. 

For driving tires, the ground exerts a 
forward force and a forward couple so 
that the effective center of tire contact 
is to the rear. Axle and wheel contact 
are to the rear as in the case of front 
wheels. 

The effect of increasing the size of a 
wheel is to insure that the ground 
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The “Why’’ of Wheels 

T O regular readers of the 
Scientific American. Mr. 
Cormac’s name is familiar. His 
articles on engine balance, 
which appeared in July and 
August, 1925, aroused much 
favorable comment, judging 
from the number of letters 
which we received. The present 
series, dealing with idiosyncra- 
sies of wheels, will, we are sure, 
be received just as favorably. 

Many of our readers will 
agree with the facts put forth 
by Mr. Cormac, and probably 
many will disagree with him. 
The subject is one which affects 
us all in this era of automobiles, 
and wheels in general, and much 
valuable information is to be 
gained by a thorough study of 
them. For example, tire wear 
in automobiles is one of the 
considerations taken up in the 
present article. 

— The Editor, 


reaction is more nearly vertical. Two 
wheels, one double the size of the other, 
are shown in Figure 3. With the same 
size axle, it will be seen that the 
smaller the wheel, the greater is the 
angle of backward slope of the ground 
reaction, and in consequence, the 
greater is the horizontal effect or com- 
ponent opposing motion. Large wheels 
therefore give much easier draught 
than do small wheels. It will be evi- 
dent also from Figure 3, that cutting 
down the size of the axle will give the 
ground reaction more nearly vertical, 
and will therefore tend to reduce 
tractive effort. 

Another advantage of a large wheel 
is illustrated in Figure 4 which shows 
the path of the center of a large and a 
small wheel as they pass over the same 
obstacle. Although the rise in the 


path is the same for both wheels, it 
forms a flatter curve with the larger 
wheel, and so gives less jar to the 
chassis. In addition, the energy lost 
in surmounting the obstacle is greater 
with the smaller wheel, and further, the 
smaller wheel is more likely to lose con- 
tact with the road which would occa- 
sion a still greater energy loss. 

A CURIOUS point in favor of a 
small wheel is shown in Figure 5. 
The large and the small wheel are 
running over a wavy surface. When 
the radius of the wheel is less than the 
radius of the trough, the path of the 
axle is a smooth curve as shown for the 
smaller wheel. When the wheel radius 
is equal to, or greater than, the radius 
of the trough, there is a sudden change 
in the curvature of the axle path, as 
when the large wheel takes up contact 


w ith the road at B and breaks contact 
at A, The blow on the tire at B 
causes undue wear, and is transmitted 
as shock to the axle and steering 
mechanism. 

There is considerable variation in 
the diameter of wheels for road vehicles. 
The rear wheels of farm wagons are 
made about five feet high; front wheels 
are made smaller about four feet -to 
allow^ a greater angle of lock of the front 
axle without the wheels fouling against 
the sides of the cart. The rims of 
these wheels are made in sections, 
called felloes, of ash, oak, elm, or 
beech. The spokes are made of cleft 
oak, and the hubs or stocks of well- 
seasoned elm. 

The wheelwright favored the con- 
struction of large wheels; the long 
spokes were more easily sprung into 
the felloes. The old fashioned ordi- 
nary bicycle (Figure 6) had a wheel five 
feet in diameter. 

Automobile wheels are usually be- 
tween 30 and 36 inches in diameter. 
Weight, body clearance, tire cost, and 
gear reduction are features which have 
influenced this figure. The revolu- 
tions per minute of the average auto- 
mobile wheel is 11 times the speed in 
miles per hour. The speed of a bicycle 
is the number of revolutions in five 
seconds. 

W HAT may be called the Second 
Law of the wheel is its sense of 
direction. If the speed of a wheel or 
rim be sufficiently high, it will auto- 
matically steer itself in a straight 
course on a level road. This can be 
readily verified by rolling a coin along 
a table or floor. For a coin or disk, the 
minimum speed for straight rolling is 
the speed which would be acquired by a 
body in falling from a height equal to 
one quarter the radius, while for a rim 
or hoop, it is the same as the speed of a 
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FIGURE 6 

Kempwhcr ihi'< onr^ The old-fonhioncd hi- 

ci^rle had a wheel five feet in diameter 

body after falling through one third the 
radius, 

A calculation for a 30-inch tire shows 
that the minimum speed for straight 
rolling is 4.3 miles per hour, so that it is 
an easy task to roll a pair of tires if one 
walks at a brisk pace. At this, or a 
greater speed, the tire will roll with its 
plane vertical. When the pace falls 
below the critical value, the inclination 
of the rim to the vertical increases 
while the path becomes curved, the 
radium of the track decreasing as the 
inclination of the tire increases. 

We have seen that a wheel with its 
plane vertical will, on a level surface, 
roll in a straight path. We have now 
to inquire what is the path of a wheel 
when its plane is tilted out of the verti- 
cal. As with the vertical wheel, the 
rim being tangent to the ground will 
touch it at two consecutive points. As 
the rolling proceeds, the contact point 
to the rear rises as simultaneously a 
contact point in front falls on the 
ground. Thcne points rise and fall 
vertically. Were they to rise obliquely, 
it would mean that one or other of the 
pair of consecutive points of contact 
would slide over the ground. We 
therefore arrive at the result that the 
wheel track is the plan of three con- 
secutive points on the wheel rim at the 
point of tangency. 

S INCE the plan of the wheel and 
the w^heel track have three con- 
secutive points in common, the track is 
the circle of curvature of the wheel plan 
at the point of tangency. In examin- 
ing the rolling of a right circular cone 
on the ground, w^e arrive at the same 
result for the track of the disk forming 
the base of the cone. From the cone 
analogy, or from the known fact that 
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the center of curvature of a wheel plan 
at its point of contact is at the inter- 
section of the w^heel axle and the 
ground, we deduce the important prac- 
tical result that a wheel in rolling pur- 
sues a track which is a circle about the 
point where the axle produced cuts the 
ground. 

Several examples can be given of the 
application of this principle to steering. 
The boy with his wheel (Figure 7) 
watches it steer to the right as its plane 
leans over in that direction. When a 
wheelbarrow is to be taken around a 
curve, the outside handle is raised and 
the inside handle dropped so that the 
wheel of the barrow (Figure 8) is 
inclined tow'ards the center of the curve. 

The sociable nionocycle, (Figure 9) 
relies entirely on this principle for its 
steering. Desiring to turn to the right, 
the cyclists incline the machine over in 
that direction, straightening out being 



FIGURE 7 

A wheel roUinq and inclined as shown, tends 
to steer in the direction in which it leans 


accomplished by adjusting the wheel 
to the vertical position. The changes 
in the inclination of the wheel are 
brought about by one or both cyclists 
leaning over to alter the position of 
their common center of gravity with 
respect to the machine. 

It may be remarked that to run this 
cycle straight along the edge of a cam- 
bered road, its plane would have to be 
maintained inclined so as to be per- 
pendicular to the road surface. The 
same remark applies to a wheelbarrow 
run across a sideslope. If the wheel be 
maintained plumb, the barrow tends to 
run uphill. If an elliptical wheel be 
fitted, it is interesting to observe the 
wobble on a curved track due to the 
varying curvature of the wheel plan 
at contact. 

We have shown that a wheel rolls 
naturally in a track which is the circle 
of curvatul'e of the wheel plan at the 
point of road contact. The track and 
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wheel plan, in this case, ha^e three con- 
secutive points in common^ or contact 
of the second order. The wheel, how- 
ever, can travel without sideslip if it 
pursues a track which has but two 
consecutive points in common with the 
wheel plan. This means that the 
wheel plan and the wheel track stUl 
touch each other, but with contact 
of the first order only. This condition 
is satisfied when the wheel runs in a 
circle which has its center at any point 
on the plane of the wheel axis. When, 
therefore, a wheel cannot pursue its 
natural rolling path, it will endeavor to 
turn about some other point on the 
production of the axle. 

AI-'THOUGH there is no sideslip of 
/jL the tire over the ground when the 
track and wheel plan have contact of 
the first order, the action is not pure 
rolling but a combined rolling and spin- 
ning. The spinning involves the slid- 
ing of one of the consecutive points of 
contact over the ground while the oth4r 
point maintains contact. A case of 
pure spinning is exemplified by a coin 
twirling like a spinning top on a table. 

As an example of wheels prevented 
from pursuing their natural rolling 
path, we may take the front wheels of 
an automobile. These wheels are 
inclined outwards as shown in Figure 
10. The cant or camber varies from 
two to six degrees, or what is the same 
thing, the tops of the wheels are from 
two to six inches farther apart than 
the bottoms. The natural rolling path 
for the left-hand wheel is the circle 
which has its center at V, the point 
where the stub axle produced cuts the 
ground. The wheel may correctly be 
regarded as the base of a cone having 
its apex at V. Plainly the left wheel 



FIGURE 8 


A wheelbarrow i$ oteered by ramng one and 
lowering the other handle^ inclining thendM 
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FIGURE 10 

I'hf front wheels of an avtomohile are euwbered from two to sir degrees, exaggerated above. 
This eamber is neeessary tn order to insure eomplete stability when on a straight course 


tends to roll to the left, and the right 
wheel to the right. This, being impos- 
sible on a straight course, involves 
spinning of the tire on the ground. 

T WO degrees of camber give a 
spinning rate which is 3}^ percent 
of the revolution rate. At 40 miles 
per hour, corresponding to 440 revo- 
lutions per minute of the road wheels, 
the spinning action is at the rate of 15 
revolutions per minute. If it be con- 
sidered that this is equivalent to 
turning the steering wheel from full' 
lock on one side to full lock on the 
other side at about 90 times a minute, 



FIGURE 9 

in the sociable movoeycle mentioned in the 
text, there are two riders placed aide by side 


the wear of tires and loss of power en- 
tailed will be realized. 

If the road be cambered so that the 
surface becomes normal to the wheels, 
the spin action is eliminated. It is of 
importance, therefore, that the camber 
of front automobile wheels be co- 
ordinated to the average camber of the 
concrete road. A road *24 feet wide, 
finished to a circular arc giving a 43 2 - 
inch rise in the center, would take a 
two-degree setting of front wheels to 
bring them normal to the cross-section 
of the road surface. 

Nothing can be done to eliminate the 


spinning action of rear wheels on such 
cambered roads, for the rear tires, be- 
ing vertical, must spin unless the cross- 
section of the road be straight. 

Front tires, having no driving torque 
to transmit, should wear much longer 
than rear tires. The spinning action 
noted accounts in part for the fact 
that they wear as quickly, if not more 
quickly, than rear tires. This is more 
pronounced with balloon tires on ac- 
count of the greater contact area. 
Want of alignment of balloon tires is 
a serious cause of wear. A front tire 
is under tension at the portion which 
impacts on the road, whereas a driving 
tire is under compression at this point. 
This may account for the more damag- 
ing effect of the roadway on front 
tires. 

The wheels of horse-drawn vehicles 
are given a camber of about 15 de- 
grees. This applies to both front and 
rear wheels. The reason for this cam- 
ber arises from the dishing of the 
wooden wheels of farm carts, wagons, 
and carriages. The spokes, in radi- 
ating out from the hub or stock, also 
come forward away from the cart, 
giving the wheel a saucer or dish 


shape. This construction enables the 
wheel to resist large side-forces without 
becoming distorted. 

Wheel loads due to sidesway of the 
cart are taken up as a compression in 
the spokes of one or other of a pair of 
the wheels. With a fiat or undished 
wheel, side forces put the spokes in 
tension, thus pulling them out of 
their sockets. So that a dished wheel 
may “torque on every spoke,“ that is, 
have the spoke vertical as it comes 
directly under the axle, the wheel must 
be given a camber setting correspond- 
ing to the angle of dish. 

The spin action, introduced by the 
camber setting of wheels, tends to give 
stability to the straight course of the 
vehicle. A deflection of the vehicle 
to the left diminishes the rate of spin 
of the left wheel and increases that of 
the right wheel. The twisting effect 
(in the steering sense) on the wheels, 
due to the excess spin of the right wheel 
over the left, tends to pull them back to 
the straight course. We may in- 
stance here the effect of the coring of 
locomotive tires in preventing “nos- 
ing” of the engine. 

Locomotive tires are turned to a 
template sloped 1 in 20, (Figure 11). 
As the rail is sloped to correspond to 
the core of the tire, the effect is the 
same as a camber of three degrees 
given to automobile wheels. The 1 
in 20 slope of the tire gives a spin be- 
tween the tire and the rail at the rate 
of one complete spin for 20 revolutions 
of the wheel. As with the automobile, 
the spin tends to keep the locomotive 
on a straight course, since deviation one 
way or the other gives a resultant spin 
tending to restore the axles to the 
straight and therefore tending to hold 
the locomotive steady. 

In our December issue, we will 
present the second article of this 
series on rvheels. We can assure our 
readers that it will be as interesting as 
the present one, and will he well worth 
waiting for. 



FIGURE 11 

Tht tires on loeomotive wheels ate turned with a down shpe from k to B, This has the same 
sffsd os the eamber of the front wheels of the automobile, as shown in figure 10 at right above 
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Asteroid Hunting 

Astronomers Now Conduct the Search for Asteroids or ** Pocket 
Planets'* by Modem Mass-Production Methods, Is 
There an Undiscovered Planet Beyond Neptune? 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton Vnix*ertity 
Research Associate of the Mount Wilson Observatory of the CarneUie institution of Washington 


I F the average man should be asked 
whether the discovery of a new 
planet would count as an important 
item of news he would probably 
reply in the affirmative; and, inter- 
preting the word “planet*' as he prob- 
ably would to mean a body comparable 
in size with the Earth on which we live, 
he would be entirely right. Only two 
planets of this sort — Uranus and Nep- 
tune — have been discovered since his- 
tory began to be written, and in both 
cases the discovery aroused the widest 
and liveliest interest. 

But if a planet is defined as 
astronomers are wont to do, 
merely as a body pursuing an 
independent orbit about the 
Sun, the discovery of one more 
or of a dozen is hardly news at 
all. The daily press is likely to 
pass it over entirely, and even 
in the technical literature of 
astronomy the announcement 
will occupy little space and 
create no excitement. 


instrument he will be able to discover 
at least half a dozen planets, and prob- 
ably many more, in a year's work. 

No one can tell an asteroid from a 
star, merely by looking at it. Except 
for three or four of the very brightest 
which have been known for more than 
a century, they appear only as faint, 
luminous points without perceptible 
diameter. They can be picked out 
only by their motion. In the old days, 
until about 25 years ago, it was a very 
hard job to find the one moving 
asteroid among a thousand fixed stars. 


T he reason is, of course, 
that small planets — or as 
they are commonly called, 
“asteroids’* — are so abundant 
that the discovery of a few 
more is of interest only to a few 
specialists. 

More than a thousand of 
these little bodies are already 
listed in the latest of the 
annual supplements to the 
German Nautical Almanac, 
which by international agree- 
ment publishes the latest data 
on the subject. The best list is 
increasing by 20 planets or so a 
year, and it is probable that 
another thousand or more will 
yet be added before the tale 
comes to an end. 

With such numbers to deal 
with, astronomers suffer from 
an embarrassment of riches, and it is 
clear that something like the methods 
of “quantity production” must have 
been applied in this field of science, in 
order to give us as much knowledge as 
we have. This is indeed the case, espe* 
cially in the matter of discovery. One 
can fairly promise a graduate student 
of astronomy that if he can secure the 
privilege of observing with a suitable 
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THE STEREOCOMPARATOR, WITH BLINK 
MICROSCOPE 

Finding the needle in the celestial haystack is quirk work with 
the ingenious blhik microscope. It is used for ascertaining slight 
differences between two otherwise identical photographic plates. 
The two plates are 7nounied in the apparatus ana riewed al 

M r 1 Wccc {through a series of refiectini 

aetncf which shifts the view from one 


trrnately from a single eyeviece {through a series of reflecting 
surfaces) by an oscillating aevicc which shifts the view from one 
plate to the other in rapid succession. If the two plaiest each of 
which may show thousands of stars, are wholly identical, they 
mil look like a single plate; but if there is any slight difference, 
such as a new star or an asteroid in a new position, tnat object 
vrill be revealed instantly as a dancing spot; that is, it will 
"'blink,” l^he former method of comparison was simply by 
"main strength and awkwardness:” the worker examined the 
two plates systematically, minutely — and endlessly! 


The observer had to prepare an ac- 
curate chart of some selected part of the 
heavens, showing all the stars visible 
with his telescope, and then to search 
this region over and over again, look- 
ing for some faint star which *did not 
appear on the chart. If one was found 
it often turned out to be a variable 
star which had increased in brightness 
since the chart was made; but sooner 


or later patience was rewarded by the 
discovery of some object which shifted 
its place from night to night, and a 
new planet was added to the list. The 
fact that more than 200 asteroids were 
discovered in this exceedingly laborious 
fashion bears eloquent testimony to the 
assiduity of the earlier observers. 

But photography opens the royal 
road to discovery of this sort. The 
modern observer provides himself with 
a camera of large aperture of lens and 
wide angle of field, or preferably with 
a pair of such instruments on the same 
mounting. Picking out any 
suitable region of the sky, he 
puts in a pair of plates and 
exposes for two or three hours, 
guiding carefully meanwhile so 
that the star images on his 
negatives are sharp round dots. 
The motion of an asteroid dur- 
ing two hours is rapid enough 
to draw out its image into a 
quite perceptible trail or streak 
which can be picked out atonce 
among the thousands of stars. 
The duplicate plate guards 
against any danger of being 
deceived by some trail«^Hke 
marking due to a defect on the 
plate. 

B y this method— invented 
by Professor Max Wolf of 
Heidelberg — asteroids may be 
discovered literally by whole- 
sale. Those which have previ- 
ously been known are of course 
picked up with the others, so 
that the work of the earlier 
visual observers is repeated 
with but a small fraction of the 
labor. 

Good as this method is, it 
has one disadvantage. The 
light of the stars which are not 
of intense interest in this con- 
nection is concentrated into 
point-images, while that of the asteroid 
is drawn out into a trail and enfeebled* 
If we knew just in what direction the 
asteroid was moving and at what rate, 
it would be easy enoqgh to adjust our 
guiding so as to follow the planet and 
concentrate its light into a diarp 
image, while the unwanted stars were 
drawn out into trails. 

Of course, we cannot say exaetiy 
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what the motion of an undiscovered 
asteroid will be» but we can at least 
adjust our apparatus to follow the mo- 
tion of an average asteroid. Individual 
small planets who^ motions differ from 
the average will ' then show on our 
plates as short trails, while the stars 
appear as longer ones. This method, 
which greatly increased the effective 
power of the camera, was invented by 
an American amateur astronomer, 
Reverend J. H. Metcalfe, whose death 
a few years ago was a great loss to this 
branch of the science. 

With “scientific management” thus 
applied to the problem, the discovery 
of asteroids is almost too easy. Indeed, 
they have been found faster than they 
can be looked after. 

T he discovery of any heavenly 
body, of course, is only the begin- 
ning of a long course of activity. In the 
case of a planet we need to know its 
orbit so that we can calculate in ad- 
vance where to look for it in future 
years. To calculate this orbit is our 
next problem. 

When the first asteroid, Ceres, was 
discovered in 1801, this problem was 
altogether new- and it is by no means 
easy. The great mathematician Gauss 
solved it within a few months, so 
that the planet was found the next 
year close to the calculated position. 
Later investigators have improved 
the practical details of the calculations 
without adding much to the general 
principles on which they are based. 



\ rrkM ObMirviitory 

URANUS AND TWO SATELLITES 


Photographed by Hubble, at Yerkee. It was 
by the gravitattonal putt {pcrtubntiom) on 
Uranus that Neptune was first discovered 

Three good observations of the 
planet's place in the sky suffice under 
ordinary circumstances for a solution 
of the problem (occasionally a fourth 
observation may be necessary). From 
accurate observations ten days or so 
apart a good determination of the size, 
shape, and position of the orbit can be 
made, but things do not always work 
out so nicely. 

In the flmt place, faint asteroids can 
not be photograph^ in full moonlight, 
which fogii plates. If the Moon 


comes along at the wrong time, only 
one or two observations may have 
been secured, and after the Moon is 
out of the way it may not be easy to 
find where the faint, moving speck has 
gone. Many asteroids are thus lost 
immediately after discovery and before 
there is any chance of getting an orbit. 
The whole number of these runs far 
into the hundreds. 

Again, if these observations have 
been secured, one of them may be 
wrong by some small amount. The 
mathematical formulae lead to an 
orbit which agrees perfectly with the 
observations on which it is based; but 
if these observations are wrong, the 
calculated orbit will be wrong too — 
and the error may be greatly magnified. 
In particular, the period of the planet 
may come out a little wrong. The 
effect of such an error is cumulative 
with the lapse of time, and after a few 
years the calculated position may be 
hopelessly far from the real planet. In 
this way, too, a good many asteroids 
have been lost. 

S UCH losses are, however, only tem- 
porary. As the work of systematic 
discovery continues, the lost planets 
sooner or later will be picked up again, 
unexpectedly. If on the second oc- 
casion a good orbit has been de- 
termined, calculations of the position 
of the asteroids in past time will show 
whether it is identical with any of the 
lost planets of earlier years. Several 
long-lost planets have been recovered 
in this way, some after 30 years or 
more. 

When a good orbit has been ob- 
tained from observations in one sea- 
son, the position of the planet at the 
next opposition rather more than a 
year later can be predicted. A search 
for it is then easy and it is likely to be 
found, except in a few cases where it is 
much farther from the Earth than be- 
fore, and hence very faint. It is rarely 
if ever found exactly in the computed 
position, but from the discrepancy it is 
possible to calculate more accurate 
values of the elements of the orbit 
which represent the observations of 
both years. 

When the process has been carried 
on for a couple of more oppositions a 
reliable orbit'can be obtained and the 
elementary part of the problem is 
solved so far as this planet is concerned. 
More and harder work has still to be 
done, for no account has yet been 
taken of the complications, due to the 
fact that the planets as well as the 
Sun are attracting the asteroid. But 
the story must wait until next month. 
Meanwhile a word may be said upon 
the question of the possible existence 
of another large planet besides those 
at present known. Photographs taken 
during total solar eclipses have shown 
that there can be no planet bigger 
than a smallish asteroid inside the 


orbit of Mercury. Is there a planet 
beyond Neptune? Many attempts 
have been made to find such a body 
from the perturbation of Neptune and 
of Uranus, as Neptune itself was found 
by means of the perturbations of 
Uranus. The general outcome of these 
investigations indicates that an outer 
planet, if it exists, must be rather small 
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NEFFUNE AND SATELLITE 

Photographed at Yerkes. Neptune was dis- 
covered in 1 as a result of a deduction 
by Iji'verrier who noUid its pcrtubaiious 

— probably considerably smaller than 
Neptune and too small for its attrac- 
tion to produce sensible disturbances 
of the inner planets, 

S UCH a planet, nevertheless, might 
easily be within the range of 
brightness accessible to modern photo- 
graphs with instruments of moderate 
power. A search for it by the photo- 
graphic method would be well repaid. 
The routine of the asteroid hunters 
would require small modifications, for 
the planet’s apparent motion would 
be slower and its trail on a two-hour 
exposure very short. By taking plates 
on consecutive nights, and comparing 
them with the blink microscope, the 
planet's motion would become con- 
spicuous and could be picked out at a 
glance. 

The campaign would demand the 
taking of perhaps a hundred plates in 
duplicate, extending step by step all 
around the ecliptic; and the examina- 
tion of millions of star images. Whether 
a trans-Neptunian planet would be 
found depends on whether one is there 
to find; but the knowledge that there 
was no such planet brighter than a 
given limit of stellar magnitude would 
be worth the labor of an unsuccessful 
search. Moreover, the by-products in 
the discovery of asteroids, variable 
stars and the like would give the ob- 
server plenty to do — perhaps more than 
he had time for. 

Analysis of metals by means of 
their spectra is a method which 
promises to grow in popularity because 
of its efficiency. A description of this 
work will appear in a future issue. 
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Naval Adequacy-Ill 

Comparison of Naval Strength in Ships, of Great Britain, 
Japan, and the United States, Shows 
the Weakness of Our Fleet 

By CAPTAIN N. H. GOSS. U. S. N. 


W E have seen how naval 
strength depends inherently 
upon naval bases and how 
the strength of a fleet de- 
pends upon types. We shall now con- 
sider how naval strength further de- 
pends upon relative numbers of these 
types and how the various classes 
within these types differ in compara- 
tive value. 

The diagram on the opposite page 
shows graphically the comparative 
numbers and tonnage of the principal 
types of fighting ships owned by Great 
Britain, the United States, and Japan. 
Of these ships, as everyone knows, only 
capital ships and aircraft carriers are 
limited, having been standardized at 
the Washington Conference. Com- 
parative fighting strength of these 
fleets, however, depends upon a great 
deal more than actual tonnage and 
numbers, as we shall see. 

The British and Japanese fleets each 
include four battle cruisers among 
their capital ships. The World War 
and stategic game board studies have 
shown the value of ships of this type. 
They can act as a protective screen 
strong enough to drive off enemy 
cruisers that are seeking information, 
or as an offensive screen fast enough 
and strong enough to seek information 


in comparative safety far ahead of the 
fleet. They are valuable for raiding 
enemy communications, and destroy- 
ing and scattering the enemy's slow 
convoys; or to act as an advanced wing 
with the battle fleet, fast enough to 
reach decisive points quickly, and strong 
enough in gun-power to fight at ex- 
treme ranges. Their heavy guns enable 
them to out-class any cruisers while 
their speed enables them to keep away 
from enemy battle-ships, and greatly 
facilitates avoidance of submarine 
attack. 

J APAN’S four battle cruisers are 
particularly valuable to her, oper- 
ating as they do from her^ secure net- 
work of bases and, in the event of war 
with us, against the exposed line of 
communications we would have to 
maintain in any movement to cover our 
possessions in the western Pacific. They 
are stronger than any combination of 
cruisers that could be brought against 
them, and could out-run and out- 
maneuver our battle-ships with im- 
punity. They are actually more valu- 
able to Japan than would be their 
equivalent ratio in battle-ships, since 
their strategy could prevent their battle 
fleet from locking arms in a broad- 
side encoupter with our battle-ships. 


The Singapore base, Hong Kong, and 
the network of harbors in and about 
the Carribbean, available to the 
British for shelter and fuel^ would per- 
mit their battle cruisers much freedom 
of action; and it must be remembered 
that superior speed permits its possessor 
to choose his own time and terms. ^ 

It has long been the policy of our 
navy to give our battle-ships the 
maximum in gun-power, armor, and 
protection even at the expense of 
speed. This seems sound because, 
situated as we are without numerous 
bases, our capital ships must be able to 
withstand heavy punishment on the 
high seas; but, as before indicated, 
even battle-ships differ among them- 
selves, the latest to be built being 
naturally the best. 

Our custom before the World War 
of laying down two battle-ships a year 
resulted in a battle-ship force that is 
not homogeneous. For example, six 
of our battleships have 12-inch guns. 
These are considerably less powerful 
than the guns mounted in the capital 
ships of the other two nations under 
consideration. 

None' of these British ships mount 
guns of less than IS.S-inch bore — the 
practical equivalent of our 14-ineh — 
while 10 British battle-ships and three 
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cruisers mount 15-inch, 

hew battle-ships carry 
gU!^ of 16-lncfa caliber. 

Japanese battle-ships mount 16- 
inch guns and Japan^s remaining battle- 
ships and battle cruisers carry 14- 
inch guns. Our three latest battle- 
ships carry 16-inch guns and the re- 
maining nine mount 14-inch. These 
guns actually diifer considerably in 
striking power. While 14-inch and 
13.5-inch guns may be considered ade- 
quate, a 12-inch shell is too light to 
be effective at modern battle ranges. 

All the foreign capital 
ships, with the exception 
of the four British “Iron 
Dukes,’' are faster than ours. 

The battle cruisers naturally 
are much faster by from six 
and .one-half to 10 knots. 

The five British “Queen 
Elizabeths" are four knots 
faster, while the speed of 
their two new “Nelsons," 
their five “Royal Sovereigns," 
the t\vo Japanese 16-inch 
gunned “Nagatos," and the 
two Japanese “Ises," is 23 
knots. The two remaining 
Japanese “Fusos’' have a 
speed of not less than 22 
knots. So all of the foreign 
capital ships, except the four 
oldest British ones, are su- 
perior to ours in speed, some 
of them markedly so. 


N ot only do the British 
have two more capital 
ships than we, but one of 
these is the giant f/ood, the 
greatest war vessel ever built. 
It is more than 7000 tons 
greater than any we will be 
permitted to build in the 
future, its size being sufficient 
to combine the adequate un- 
der-water protection and gun- 
power of a battle-ship with 
the speed of a light cruiser. 

The Japanese with their 
compact, high-speed capital 
ships, operating from numer- 
ous bases, have an advantage 
in the region about our pos- 
sessions in the Far East that 
our greater tonnage in slow 
ships does not neutralize 
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Speed, undoubtedly have great tac- 
tical advantages in that they could 
quickly deliver a great number of air- 
planes at a decisive point, all plane 
carriers are so vulnerable above water 
that It is doubtful whether any country 
would again place so many eggs of the 
authorized tonnage in one basket. 

Most of the British carriers are also 
converted vessels, the FJagte being built 
upon the hull of a battle-ship, and the 
Furwvi^, CourayeovH, and GJoriouH from 
the three large “hush-hush" cruisers 
built by Lord Fisher during the war. 


Extttnig Fleets of Fighting Vessels 
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hull, so that the Japanese strength in 
this type is comparatively high. Of the 
lot, the three British of the “Furious" 
class are, doubtless, the most vulner- 
able under water, but their high speed 
should considerably safeguard them 
from submarines. 

The light cruiser is probably the most 
widely discussed type at present, as it 
18 a most important vessel. As is now 
generally known, the Washington Con- 
ference established a size limit in 
tonnage and guns for this type, but did 
non fix any limit to effective age or 
numbers. The diagram tells 
the story very graphically in 
this case. Both the British 
and Japanese have been not 
only convinced of the value 
of this type, but have been 
quick to build as well the 
new class established by the 
Washington Treaties. As it 
stands now, they each have 
an overwhelming superiority 
in this type. 

This modern cruiser is 
quite a different vessel from 
its predecessor, the slow', 
coal-burning, armored or pro- 
tected cruiser that obtained 
previous to 1910. 
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NAVAI. STRENGTH GRAPHICALLY SHOWN 

Thr fficftf of the silhouettes indicate the relottrr strength of the three 
navies under discussion here. Note thit nr have no destroyer leaders 


capital 
We now 

begin to see how inferiority of classes 
or lack of an essential type, handi- 
caps a fleet and weakens actual naval 
strength. 

No power has yet built up to the 
limit of the tonnage prescribed for the 
comparatively new aircraft carrier 
type. The great size of the largest yet 
built — the two of the “Saratoga" 
class built by this country and the 
Akagi and Kaga by the Japanese — is 
due to conversion of vessels already 
laid down at the time of the Washing- 
ton, <ponference. While ships of this 
extreme size, capable of battle cruiser 


Only one, the Herman, represent.'? 
original design from the keel up. 

While the plane carrier is un- 
doubtedly still in process of evolution, 
its value has already been demon- 
strated and the comparative strength 
of these vessels with their accompany- 
ing planes is not far different from the 
ratio of actual tonnage. The greater 
number of British carriers, three of 
which are also of battle-cruiser speed, 
probably offsets the larger size of our 
two new ones. It is to be noted also 
that the Kaga, converted from a 
battle-ship hull, is also credited with a 
speed in excess of 25 knots, and that the 
Akagi is built upon a battle- cruiser 


T hese later vessels are 
oil burning, of consider- 
able gun-power, excellent sea 
keeping qualities, all of con- 
siderable cruising radius, and 
have comparatively better 
water-tight sub-division than 
their predecessors. In fact, 
during the war they success- 
fully withstood an almost 
incredible amount of punish- 
ment. The British, as a 
result of their experience 
during the war, developed 
classes of these vessels to 
work with the battle fleet and 
adapted to base upon their 
numerous harbors; and the 
Japanese quickly followed 
suit. Each of these nations 
now has a numerous force of 
these vessels, all modern and 
all comparatively new. In 
addition, each has proceeded 
down an extensive program 
of the new 10,()0()-ton class, often re- 
ferred to as the treaty cruiser. Of these, 
the most powerful class permitted, 
the British have authorized 16, of 
which seven of the “Kent" class, four 
of the “London" class, and three of the 
“Norfolk" class have already been 
laid down. They have also authorized 
seven of the “York" class of 8000 tons 
— of which one has already been laid 
down— a somewhat smaller cruiser 
well adapted to their use by virtue of 
their extensive bases. This latter 
class as well as all the other large ones, 
carries 8-inch guns, the largest caliber 
permitted by the Washington Treaties. 
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So, out of a total of 62 of these 
modern cruisers authorized, the British 
have no less than 53 already built or 
actually laid down. When we con- 
sider how the British network of bases 
and fueling stations throughout their 
strategic areas and along their lines of 
communication augment the relative 
strength of vessels by what amounts to 
an increase of numbers, it is easy to 
see what a very powerful cruiser force 
the British have at the present time. 


The Japanese cruiser strength, listed 
in the diagram, is likewise all modern 
and includes six of the maximum 
treaty class, four of this '*Nachi” class 
having been laid down. We have al- 
ready seen how the Japanese interior 
lines, resting on numerous bases in the 
Far East, strengthen their position 
there for which even their smaller 
cruisers, especially when so compara- 
tively numerous, are well adapted. 

O UR own story of modern cruisers 
is quickly told. We have the 10 
7500-ton ships of the “Omaha'' class, 
mounting 6-inch guns, that were under 
construction at the time of the Wash- 
ington Conference, and eight of the 
10,000-ton class subsequently author- 
ized, on only two of which — the Pen- 
sacola and the Salt Lake City — has any 
substantial progress been made. Here 
it may be noted that the only way we 
can overcome our lack of suitable bases 
is by building cruisers of this larger 
class which alone can have the cruising 
radius and habitability to remain at 


sea for the long periods and at the 
great distances necessary. 

At the close of the World War, each 
of the principal naval powers had a 
considerable force of older cruisers. 
Most of these, however, were quite 
obsolete and very vulnerable to all 
forms of attack as shown by the three 
“Cresseys" sunk by one submarine, by 
the Warrior and Defense which were 
quickly sunk by gun-fire at Jutland, 
and by our own San Diego which was 


sunk by one mine. In fact, they were 
veritable death-traps and, by reason 
of their slow speed and short cruising 
radius, were of little or no military 
value. The British were quick to 
realize this and scrapped 33 of them. 
The Japanese and ourselves have, so 
far, retained them. We have actually 
22 totalling 17di425 tons, dating from 
Sampson's flagship, the former armored 
cruiser New * Fort -renamed the 
Rochester which was laid down in 1890, 
to the Missoula dating from 1905. 
The Japanese also have a number of 
these old cruisers —15, in fact of 
98,176 tons. Of these, the three 
“Chikumas" laid down in 1910, have 
some considerable value for operating 
on their interior lines. 

In addition, however, to the obsolete 
cruisers scrapped by the British, they 
also retained a number of their earlier 
light cruisers — nine, in fact — of 48,380 
tons, the oldest being the three “Dart- 
mouths" dating from 1910 and includ- 
ing, as well, the Adelaide which was 
laid down in 1917 but which is too 


slow to be classed as a modem light 
cruiser. Here, again, the numei^dus 
British bases give some value to these 
nine vessels. 

From the diagram we note that we 
have no destroyer leaders. To anyone 
who has attempted to handle destroyers 
with the fleet during maneuvers or on 
the game board, the magnitude of this 
handicap is quickly manifest. We are 
unable fully to utilize the great poten- 
tial value of our destroyer force, the 
one type in which we exceed in present 
strength of vessels. Of leaders, the 
British have 18, presumably the num- 
ber their experience indicated they 
needed. The Japanese have also gone 
in extensively for this type, of which 
they now have 24 large enough to be 
classed as leaders. 

As the result of our war-time effort 
to overcome the submarine menace, 
we have a very large force of destroyers 
— all valuable vessels although more 
than half of them are greatly handi- 
capped in steaming radius due to the 
type of machinery it was necessary to 
use during the rush of war-time con- 
struction. The British have 164 of 
their sturdy destroyers and the Jap- 
anese already have 83, mostly of post- 
war construction. Each power has a 
number of the older, smaller torpedo 
boats not included in the above con- 
sidered tabulations. We have 33 of 
28,515 tons; the British have six of 
4200 tons; and the Japanese have 12 of 
7850 tons. As these complicated, deli- 
cate vessels grow obsolete rather 
quickly, these older ones are considered 
of little, if any, military value. 

S ubmarines are of two general 
types, as indicated by the diagram 
and in the previous discussion. Of 
these, only the larger type is really 
habitable for any considerable time at 
sea. Included in our total are three of 
the “T" class, designed before the war 
and already practically obsolete since 
they do not embody the valuable les- 
sons taught by experience during the 
great war. Our six new ones of the 
“V" class are the beginning of a force 
of these valuable vessels. All of the 
British vessels of this larger type were 
constructed during or since the war and 
most of them are valuable vessels. All 
of the ij,apanese fleet submarines are of 
post-war construction and Japan is 
considered to have by far the most 
effective and up-to-date submarine 
force of this type, a force not limited 
in cruising radius to the defensive area 
around their home islands. 

Of smaller submarines, the 50 of 
ours listed comprise the “S" class, the 
only ones large enough to operate away 
from a shore base. All of these were 
designed during the war and are not 
considered comparable, in efficiency, 
with the post-war-designed Japanese 
boats or with the British submarines of 
later classes. However, they have 



THE BACK-BONE OF THE FLEET 


United States battle-ships passing the Golden Gate and cntcfililf San Francisco Harbor. In the 
right center foreground may be seen the wings of one of yhlfimirplanes carried by these ships 
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considerable military value. This is 
one class in which we have appreciable 
strength but here, again, our weakness 
in bases is a tremendous handicap, 
while the well-disposed bases of the 
British enable them to utilize even 
their smaller submarines to good ad- 
vantage. This is true also to an even 
greater extent for the Japanese. 

Of the older and smaller submarines 
not listed in the diagram, our 27 
boats have some value for operating 
from shore bases, but this value is 
limited. Our oldest classes are not 
considered to have any value. Great 
Britain has 23 of these older submarines 
of equal, or greater, value than ours 
since they are of later design; and 
Japan has 10, also mostly obsolete. 
The Japanese are actually superior in 
combined submarine strength as prac- 
tically all their boats are of recent 
construction. 

Aircraft are built so quickly nowa- 
days and their design changes so 
rapidly, that it is difficult to make any 
accurate comparisons. Each country, 
however, has home bases in which to 
develop the art and train its personnel. 
The Japanese home bases - particu- 
larly the one at Kagoshima in southern 
Kiushu are close enough to link up 
by air alone with many of the outlying 
Japanese actual, or potential, naval 
bases. The plane carriers of the differ- 
ent powers carry planes in numbers 
generally proportionate to their size, 
although greater numbers of smaller 
carriers carry comparatively more 
planes. This is offset somewhat in our 
case, perhaps, by the superior speed 
and tactical characteristics of our 
giant carriers which can quickly bring 
a great force of combat planes to a 
decisive position. 

I N addition, our battie-ships and 
cruisers carry their own spotting 
and observation planes. The ships 
we have are better fitted in this re- 
spect than those of the British and 
better, probably, than the Japanese 
ships. Of the three navies, our own 
has probably devoted the most atten- 
tion to a rational and systematic de- 
velopment and U8p of aircraft for 
naval activities. Milch effort has been 
made in our service to develop air- 
craft as an arm of the navy; conse- 
quently our naval aircraft are well 
adapted for naval purposes. 

Our five-year aircraft program is 
well under way and planes have been 
ordered for our authorized cruisers; 
also, a beginning has been made on 
planes for the naval reserve. There is 
little doubt that we are superior to 
other navies in this modern fighting 
arm, in efficiency as well as in numbers, 
since naval aviation, being part and 
parcel of the navy, has been specific- 
ally developed to fit naval needs. 

Were there no men-of-war, sea- 
power would automatically pass into 


the hands of the power possessing the 
greatest merchant marine. All vessels 
of any appreciable size, say of 2000 
tons or over, may readily mount guns; 
sizeable vessels, say of 4000 and 5000 
tons and above, readily mounting five- 
inch and six-inch guns. Some idea of 
the strength ratio on this basis may be 
gleaned from the following tables show- 
ing number and tonnage of ships 
owned: 

20 KNOTS AND OVER 
Ships Tons 

Great Britain 12 851,041 

Japan 2 10,524 

United States 2 58,313 

18 KNOTS AND OVER 
Great Britain 38 767,201 

Japan 2 10,524 

United States 6 134,538 * 

16 KNOTS AND OVER 


Great Britain 

145 

2,109,729 

Japan 

10 

93,589 

United States 

37 

452,874 

14 KNOTS 

AND 

OVER 

Great Britain 

435 

4,569,367 

Japan 

56 

416,501 

United States 

101 

940,512 


12 KNOTS AND OVER 
Great Britain 1280 9,532,608 

Japan * 206 1,169,190 

United States 235 1,706,850 

Recent construction of merchant 
vessels is strikingly illustrated by the 
following tables: 

Ocean-going vessels of 2000 tons 
and over building during the 


period— 1921 to 1926: 

Ships 

Tons 

Great Britain 

600 

3,500,000 

Japan 

52 

250,000 

United States 

14 

137,000 


At the present time, there are 
actually under construction the follow- 
ing: 

Ships Tons 

Great Britain 142 908,000 

Japan 19 100,000 

United States 4 03,000 

The above graphically illustrates 
the overwhelming superiority of the 
British and the great margin the Jap- ♦ 
anese have in the Far East in merchant 
vessels, all of which have an inherent 
bearing on naval strength. 

A lthough the Washington Con- 
ference standardized only capital 
ships, and aircraft carriers, and limited 
only the maximum size of individual 
cruisers, the 5-5-3 ratio quickly be- 
came an established principle in the 
minds of our people. As intimated 
heretofore in this series, however, the 
Conference did fix one other limitation 
which has, as we have seen in the dis- 


cussion of bases, a very material effect 
upon our naval strength in and about 
our possessions in the Far East. As 
explained before, the Japanese were 
unwilling to consider the limitation of 
any types of ships until we had agreed, 
by treaty, not to establish any forti- 
fications in the Philippines, Samoa, the 
Aleutian Islands, or Guam. As this 



EMERGENCY REPAIRS 

De^roytr tendcrn are equipped with camons hy nwans of which damaged propellers may be 
renewed and minor uudvrwater repairs may be made awau from navy yards. Such repairs are 
Imtjg made here^ the destroyer l^ing tilted so that mrk may be done below the water line 
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“H. I. J. M. S. FURUTAKA” 


A Japanese cruiser. By the voref gun arrangemeyit shown, the less than 7500 tons and still obtain a speed of SS knots by curtailing 

Japanese are able to mount six eighi-mch guns on a displacement of the supply of fuel and stores. Numerous bases enable them to do this 


afl;reement did not mention the main- 
land of Asia, the question of British 
expansion in their leased territory of 
Kow Loon, opposite Hong Kong, is un- 
settled, and the treaty does not apply 
to islands east of the 110th meridian, 
which embraces Singapore. 

To summarize, then, the extent to 
which we can exert the potential 
strength of our capital ships and plane 
carriers in certain areas is limited. The 
British, and the Japanese as well, have 
an overwhelming cruiser strength. We 
are not able fully to utilize our great 
destroyer strength due to lack of 
destroyer leaders. Our submarines 
are mostly all of pre-war design and do 
not equal in strength or cruising ability 
the up-to-date Japanese force. 

The fighting strength of a fleet de- 
pends to a great extent on the relation 
of the various types to the whole. Un- 


less sufficiently strong in all types, a 
fleet will not be an efficient force and 
will not be able to exert the maximum 
strength of which it should be capable. 
Our present fleet is not only relatively, 
but actually, deficient in light cruisers, 
destroyer leaders, and modern sub- 
marines, These individual weaknesses 
lessen the strength of the whole fleet 
by throwing it out of balance in re- 
spect to types so that its strength is 
not the same as that indicated by its 
aggregate size and standardized ton- 
nage in capital ships. 

T O be adequate, also, a fleet must, 
besides being balanced, be strong 
enough as a whole to fulfill its normal 
mission of supporting the country's 
policies and successfully to defend it 
and its possessions from attack. To 
accomplish these purposes with our 


standardized capital ship strength, 
experience, maneuvers, and study have 
indicated that a large tonnage of 
cruisers and of destroyers, including 
leaders, and a large number of sub- 
marines are needed to equip our battle 
fleet properly. These essential auxil- 
iaries would furnish some protection 
for our commerce — which is fully as 
extensive and as important for us as 
for any other power — and would afford 
some assurance of protection to our 
interests in the Carribbean and in the 
Pacific as far as Hawaii. Such a 
force would not furnish adequate pro- 
tection to our possessions in the Far 
East or insure their continued posses- 
sion by us nor would it overcome exist- 
ing base deficiencies, but it would 
make our fleet an effective, efficient or- 
ganization and a substantial insurance 
against war in the future. 



THE GREATEST WAK VESSEL EVER BUILT 


The British battle cruiser Hood, ft is large enough to combine the heavily armored battle-ship. Its displacement is tons, more 

high speed of a light cruiser with the gun-power and protection of a than 7000 tons larger than any that may now be huiU under the treaty 
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“Movie” Film as Aid to Banking 

T he Recordak is a machine examined by projection on a small machine. A double 
designed primarily for bank screen, or any enlargement may be takes two pictures 
use, and supplies the institu- printed in case a copy is necessary. check, exposing 




T he Recordak is a machine 
designed primarily for bank 
use, and supplies the institu- 
tion in which it is operated 
with a photographic record of all 
cheeks cashed or deposited. It is 
adapted to be used with any standard 
adding machine, its co-operation being 
automatic. Photographs are made as 
the checks are listed. It will make one 
picture of each check as they are 
passed through, or two pictures at the 
same time— these pictures being on 
different rolls of film. 

Sixteen thousand checks are accom- 
modated on a roll of safety film 1 6 mil- 
limeters wide and 200 feet long. By 
photographing the block numbers or 
file letters ahead of the checks, classifi- 
cation is made easy, and locating the 
facsimile of any particular check be- 
comes a simple matter. An exact 
size image of any check concerning 
which there may be an inquiry can be 



examined by projection on a small 
screen, or any enlargement may be 
printed in case a copy is necessary. 

There are occasions when the ability 
to produce a facsimile of a cancelled 
check protects the bank against at- 
tempted fraud. Often-times also, the 
depositor, has lost his voucher or is 
handicapped by a poor memory. Al- 
though the bookkeeper's entries show 
that the check in question has been 
cashed, the case is closed when an 



A NEW AID TO BANKING 

Thf **Rfrordak** u machine for recording 
rheckn photographically on a celluloid film 


READY FOR ADDING MACHINE 

The adding machine goea on the right. The 

adding machine button actuates the device 

image of the cancelled check itself 
appears on the screen. 

Although customer's checks are held 
only until the monthly statements go 
out, the photographic record may be 
filed permanently in a comparatively 
small space. A 100-foot roll of film 
occupies three and three-fourths by 
three and three-fourths by three-fourths 
inches, and in this space copies of 8000 
checks are filed. 

The device operates independently 
of, or in connection with, an adding 


machine. A double camera I - 
takes two pictures of each 
check, exposing parallel 
strips of film. These two ' 
originals provide a copy for ^ 
the bank's files, and a record 
to accompany checks sent 
to out-of-town banks for ! 
collection. One camera may 
be operated alone if desired. 

Seated at the adding ma- 
chine, the operator drops 
each check, as it is listed, ^ 
into a hopper on the ma- 

FILMED CHECKS ► • 

StxUrn thousand cheeks can he •* 

filmed on a two hundred foot reel. 

By phoUtgraphing dates or file let- q 
ters,clussification IS easy Frames 
arc examined with a projector 

chine. Touching the space- 
bar of the adding machine 
operates the Recordak as ' 
well. As checks are photo- 
graphed, they are collected *(Hji 
in a receptacle in their 
original order. ^ 

The camera is daylight ^ SS 
loading and the exposed *" * g||||| 
film may be removed at the 0$ - ' 
close of business each day. 

The exposed film is proc- 
essed and returned to the rn 
bank next morning, ready ^ IHI^ 
for projection. The cost is *||i|S 
only one cent for each g||||r^‘1 
thirty checks photographed. a 

Thousands of these copies ** 
of checks may be filed in the 
space occupied by a few of the originals. 
One large New York bank figures that 
the saving by this device is 12,500 dol- 
lars a year. The Eastman Kodak 
Company manufactures this unique 
business time saver. 



CHECKS FACING THE LENS THE MACHINE IN OPERATION 

CheekB fed ’ a hopper are held on a Seated at the adding machine the operator drops each check as it is listed into a hopper. Biahtih 

mUe twt) eameraa etpoce films five ^mks cdn he photographed in one minute by the device described in detail wne 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor o/ the Journal of the American Medical Asaoclatlon and o/Hydela 


Vitamin B Deficiency In Infants 

I N the Philippines, in Japan and in 
many tropical countries, beriberi 
develops because of the lack of vitamin 
B in the diet. Economic conditions 
force expectant or nursing mothers to 
live almost entirely on polished rice, 
and the infant fails to get its necessary 
quota of vitamin B, which is found in 
the unpolished rice. When vitamin 
B is absent from the diet, the most 
conspicious symptoms are associated 
with the nervous system and they are 
so diffuse in character as to give the 
condition the name of polyneuritis. 
Infants with this disease are restless 
and fretful, pale and waxy in appear- 
ance, cry with a whining, feeble cry, 
have frequent attacks of colicky pain, 
and suffer with twitching of the face, 
rigidity of the neck, and even with con- 
vulsions. 

Similar symptoms are, of course, 
not infrequently seen in this country, 
associated with infectioni^ and with 
inflammations of the brain. Dr. B. 
R. Hoobler of Detroit believes that 
not infrequently American infants are 
also given diets which are deficient 
in vitamin B. The usual diet of in- 
fants in the United States, up to the 
third month, consists of human milk 
or cow’s milk, to which has been added 
sugar or syrup, and possibly milled cere- 
als, with some orange juice and cod-liver 
oil. Such a diet is plentifully supplied 
with vitamins A, C and D, but vita- 
min B is present only in the milk and 
in the orange juice and in limited 
amounts. 

In his investigations, Doctor Hoobler 


supplied additional quantities of vita- 
min B to infants in the form of concen- 
trates from brewer’s yeast. It is his 
belief that every infant should have an 
addition of vitamin B to its formula 
and should not depend on milk, either 
human or cow’s milk, as its only source 
of this vitamin. Experiments are now 
being made in the feeding of infants 
with added vitamin B with a view to 
determining whether or not the child’s 
health and growth will not improve 
under such a regimen. 

Denicotinized Tobacco 

F or some years the anti-tobacco 
organizations have waged such a 
persistent campaign against the weed 
that a market has developed for prepa- 
rations of tobacco without nicotine. 
In their campaign, the adherents of the 
anti-tobacco movement have concen- 
trated on nicotine as the most menac- 
ing ingredient in tobacco, notwith- 
standing the fact that tobacco smoke 
includes as well carbon monoxid, va- 
rious sulphides, methyl alcohol, hy- 
drocyanic acid, and many other sub- 
stances that may be poisonous if taken 
in sufficient quantities. There are 
today dozens of denicotinized tobaccos 
and tobacco products on the market. 

Chemical experts of the Connecticut 
Agricultural Experiment Station have 
recently made available their study of 
these preparations. The nicotine in 
tobacco varies from 2.5 to 3.5 percent 
for Virginia tobacco, 2 to 3 percent for 
various other domestic leaf tobaccoes, 
1.1 to 2.4 percent for Havana, and 1 
to 1.5 percent for Turkish tobaccos. 


Just as the ordinary tobaccos vary in 
their nicotine content, so also do the 
denicotinized products. 

As a rule, these contain somewhat 
less nicotine than the tobacco leaf 
from which they are prepared. How- 
ever, the lowest nicotine content 
found in any sample examined was 
about 0.75 percent, whereas some 
samples of ordinary tobacco may be 
as low as 0.50. Certainly many types 
of ordinary tobacco contain normally 
as little as 1 percent of nicotine. It is 
therefore obvious that no denicotinized 
tobacco has sufficient nicotine removed 
to warrant unrestricted indulgence on 
the part of the consumer. 

It might be possible to remove 
nicotine completely, but chemical pro- 
cesses involved might at the same time 
utterly ruin it for any pleasurable 
effects from smoking. One of the 
difficulties of denicotinized prepara- 
tions is that the consumer is likely to 
smoke far more, believing them to be 
without harm. In this way he gets 
nearly as much nicotine as if he did 
his usual amount of smoking with 
untreated tobacco, and at the same 
time far larger doses of the other con- 
stituents that have been mentioned. 

Multiple Finders 

R egardless of the fact that the 
. condition occurs so frequently, all 
cases of multiple fingers and toes have 
ipterest. Dr. D. P. Penhallow recently 
described a case in which there was 
complete absence of the thumbs on 
each hand, each thumb being replaced 
by two complete fingers. In most of 




MULTIPLE FINGERS 


X-RAY OF MULTIPLE FINGERS 


A dona! view of the hands showing absence of thumbs, and the replacement of 
them bu two complete digits, X-^ay photograph of hands appears at ihe right 


This view shows clearly the eompleUs digital formation. 
The extra metaearpals and phalanges are perfectly formed 
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the cases that have been described, 
heredity played a part, but in the 
present case, which concerns a colored 
laborer 60 years of age, it was im- 
possible to obtain a record of a similar 
instance in his ancestry. As shown in 
the pictures, in the place of each thumb 
there were two completely formed 
fingers resembling the third and fourth 
fingers. The right foot of the man 
was normal, but on the left foot there 
was a double great toe. 

Mongolian Idiocy 

S CIENTIFIC men recognize three 
grades of mental defectiveness — 
feeble mindedness, imbecility, and 
idiocy. It is possible to educate the 
feeble minded to the point where they 
may contribute their efforts toward 
self-support. The imbecile is unedu- 
catable but can at least, in some in- 
stances, attend to himself. The idiot 
is so profoundly defective that his 
condition is practically hopeless. Ac- 
cording to the Binet-Simon intelli- 
gence scale, persons who have a mental 
age of seven to twelve years are mo- 
rons; those with a mental age between 
three and seven are imbeciles, and 
those who have not progressed beyond 
the age of three mentally are idiots. 

One of the most peculiar forms of 
idiocy is that called mongolism. Ac- 
cording to a view^ recently expressed 
by W. M. Van der Scheer, Mongolian 
idiocy is due to the effects of degen- 
erative processes in the ovum before 
the child is born. The Mongolian 
idiot is marked by abnormalities of 
the face, jaws, nose, and eyes, w'hich 
give it a Chinese or Oriental appear- 
ance. After the birth, other degenera- 
tive changes take place which seem 



SUPERNUMERARY PHALANGES 

TkU X*rap j^iograpk in of the kfi foot 
nikown in (he ctfnkr of the second column 


to be due to the failure of adequate 
development of the brain. 

Many explanations have been ad- 
vanced as to the nature of the process 
that attacks the infant before birth. 
Glandular processes and syphilis have 
been alleged to be primarily respon- 
sible. On the other hand some investi- 
gators assert definitely that the changes 
are atavistic and represent an attempt 
to return to early stages in human 
evolution. Some observers have as- 
serted that the Mongolian idiot is 
always the last of a long series of 
births, others that it results from the 
fact that the mother may be too old 
at the time the child is born. Actually 
the scientific evidence is not sufficient 
to support either of these conceptions. 

Round Worms in the Human Body 

ascaris or round worm is an 

1 unusual but not an infrequent 
inhabitant of the human body. The 
ascaris, as shown in the illustration, is 
a round worm of which the male is 15 



EXTRA TOE 

In thin euriouf^ case, fhv right foot is nor- 
mot, hut on the left is a bifurcated big toe 


to 25 centimeters in length and 3 
millimeters thick. The female is 20 to 
40 centimeters long and 5 millimeters 
thick. It is strongly muscular and can 
wriggle with strong contractions. Its 
eggs are laid in the intestines of the 
human body and are spread by passage 
from the intestines so that they may 
contaminate food, drinking water, or 
be carried directly by the hands, "it 
has been shown that the larvae wander 
through the human body before set- 
tling down to devolilp. 

Large masses of these worms have 
been found obstructing the intestines, 
so that surgical operation was neces- 
sary for their removal. It has been 
noted that they tend to be vomited 
from the body in times of crisis in 
disease, or just before death. 

A recent report by Dr. C. B. Morton 
collects a considerable number of cases 
in which this worm had developed in 
the gall-bladder. The problem that 
puzzles the surgeon is how this worm 
gets into the gall-bladder. One must 
assume that the egg hatches out in the 
gall-bladder ot that a small worm 
migrates from the intestines through 
the tiny passage that carries the bile 
from the gall-bladder to the intestines. 


Another case has occurred in which a 
tapeworm ten feet long was found in 
the gall-bladder. Seven cases have 
been reported of the finding of round 
worms in the gall-bladder. In the case 
seen by Doctor Morton, the patient 
was a woman 45 years of age who had 



WORM AND GALL BLADDER 


In the report starting at the left, several in- 
stances of worms in the human body are 
cited. The photograph shows an ascaris and 
the gall-bladder of a human being from 
which it was remoml after an operation 

suffered repeatedly with pains in the 
abdomen in the region of the gall- 
bladder. The only indication that a 
worm inhabitant was present in her 
gall-bladder came out after the opera- 
tion when careful questioning revealed 
the fact that the patient was nauseated 
and vomited a round worm 15 centi- 
meters long the day before the opera- 
tion. 

The Washing of Tin Cans 

A n examination made of unwashed 
cans in New England canneries 
revealed bacterial counts as high as 
162,000 per can. Indeed, cans just out 
of the machine contained a considerable 
number of bacteria, although not so 
many as in those which had stood for 
some time. 

In the modern process of canning, 
the can with the food inside is sub- 
jected to high temperature under pres- 
sure for a considerable period of time. 
The amount of time necessary and the 
temperature required have been cal- 
culated on the basis of the possible 
bacterial contamination. If, however, 
the cans contain an unduly large num- 
ber of bacteria previous to the steriliza- 
tion, it is unreasonable to expect that 
all of the germs will be destroyed. For 
this reason, the canning industry has 
made a special study of the possi- 
bilities from the unwashed can and at 
least one group of manufacturers, the 
fish canning industry of the Pacific 
Coast, has gone on record as advocat- 
ing the use of all w^ashed cans as an 
additional sanitary measure and safe- 
guard to the food supply. 

The housewife who does her owm 
canning will realize the importance of 
thorough washing, indeed actual boil- 
ing, of jars and tin cans before they 
are used for packing purposes. This is 
particularly desirable when empty 
fruit jars are held over for use year 
after year. 
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The Brace and 

Bit Plant 

The Seed of the Bizarre Colorado Grass 
Automatically Bores Its Way 
Deep Into the Soil 


THREE DRIED SEEDS 

When detached, the awim (tails) 
will dry and curl i« a few minutes 

D id you ever notice a carpenter 
or an electrician boring a hole 
somewhere about the house, 
close to a wall or in a corner 
where he could not turn the auger 
completely around and had to turn it 
back and forth? This he does with a 
ratchet brace and bit— really a very 
ingenious and intricate mechanism. 
The fellow who first thought it out did 
some tall thinking, but “why should 
the spirit of mortal be proud?”- this 
article tells of a lowly plant, a mere 
blade of grass, that had this ratchet 
brace and bit all figured out and put 
to good use long before man existed. 

The “brace and bit plant” belongs 
to the geranium or crane’s-bill family. 
The seed pod looks like a crane’s bill 
because of the long stems attached to 
the seed, several of which grow 
bunched together. 

'That the seeds of some plants bury 


By OLIVER B. FINN, A.B.. A.M., M.E. 

With Druwings by the Author 


themselves has been known to students 
of botany for a long time, blit there 
seems to be no record of the true in- 
terpretation of how this curious feat is 
accomplished. The mechanism with 
which nature has supplied these seeds is 
a veritable counterpart of the ratchet 
brace and bit, except that it is an ini- 
provement on it in two respects: it is 
automatic, and the bit will bore when 
turned in either direction. By means 
of this versatile mechanism the seed is 
buried several inches below the surface 
of the ground, evidently to protect it 
against heat and drought. 

A CASUAL observation of the pecu- 
liar plant leaves the impression 
that its seed appendages are simply a 
form of burr designed to insure them 
wide distribution. The seed with its 
appendage, when fresh from the plant, 
looks like a small spear about three or 
four inches long. If one holds the head 
of the spear stationary, the opposite 


Nature’s Unpatented 
Invention 

"PPRODIUM is the scientific 
name of the “brace and bit’’ 
plant. It belongs to the group 
which includes the common 
geranium. In all there are some 
65 species of erodium, chiefly 
confined to the western states. 
The author of the accompanying 
article kindly sent the editor a 
sample of the plant and as a 
result, not much work was ac- 
complished in the editorial 
rooms during the remainder of 
the day — so much fun was had 
playing with the little seeds or 
carpels whose antics arc not at 
all exaggerated by the author. 
Nature provides some odd 
wrinkles for distributing seeds. 

The Editor. 



THE BRACE AND BIT PLANT WITH ITS SEEDS 

Baeh of the seed nods (stork* s hill in appearance, hence the plant* 8 name. **stork*s hill ) consuda 
df aepercU deeds wSh awns. When these are separated, the drying and curling process begins 


end for about one fourth of its length 
will soon be observed to bend slowly 
over, until it is at right angles to the 
remainder of the stem, and wdll be- 
come slightly curved like a sickle. 
Then this end, like the hand of a clock, 
begins to go around, and will continue 
to move for several minutes, until the 
main stem is twisted spirally from 
end to end like an auger, and until it 
becomes perfectly dry. If it is now 
moistened it will unwind, turning in the 
reverse direction until it is again 
saturated with moisture. 

T he discovery of this life-like 
power of movement prompted an 
investigation, for it was reasoned that 
it must have some relation to the 
economy of the plant. Although great 
numbers of the dried twisted seeds 
were found on the surface of the 
ground, under the plants which grew 
them, a closer search revealed many 
of the seeds having only the bent-over 
ends projecting above the surface. 
Upon digging the soil away from 
these, the main stem was found with 
the spear-like head containing the seeds 
proper at its lower end. Some of the 
seeds had actually reached a depth of 
four and five inches. 
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An analysis of this remarkable 
mechanism reveals the following in- 
formation: the stem or ‘'awn*' of the 
seed is hygiH>8COpic, that is, it has the 
power of quickly absorbing moisture 
and as quickly drying. When moist 
the awn is straight, but when dry it is 
twisted like an auger. Rain, humid 
atmosphere or the dews, untwist the 
awn, while the succeeding warmth of 
the sun or dry air or soil twists it up 
again. 

At the seed end of the awn there is a 
hard, sharp point fringed with short, 
flexible hairs that form a feather-like 
blade. These hairs have a double 
purpose. When the awn is twisting, 
the pressure of the soil on one side 
bends them over slightly and the re- 
sulting curved surface acts like that of 
a ship's propeller and drives the seed 
downward into the soil. 

T his is the result whichever di- 
rection the seed turns. The hairs 
on the seed end of the awn and the 
smaller ones throughout its length act 
like the barb on a fish hook, prevent- 
ing the seed from moving backwards 
out of the ground, once it is driven 
into it. 

The hairs and the sharp point to 
which ' they are attached form the 
“bit" of the “auger;" the bent over 
end of the awn forms the “ratchet;" 
and any blade of grass, stick or stone, 
acts as the “pawl," holding the ratchet 
stationary when, in twisting up, it pre- 
sents its concave side, but allowing it 
to slip by when it reverses its direction 
in unwinding. When the “ratchet" is 
held still, the “bit" is compelled to 
turn and forces its way into the soil, 
but when the ratchet slips past the 
pawl the bit remains still, exactly as 
in the ratchet brace and bit. The lower 
end of the point is slightly curved so 
that when it twists around, it “breaks 
ground" for the full size of the seed 
to follow. 

One of the plants which has this 
peculiar seed-preserving device grows 
in great abundance in California, and 
in the wet season furnishes rich graz- 


ing for cattle and sheep. In the dry 
season these pastures are baked hard 
and are devoid of any sign of vegetation. 
Deep down in the soil, however, the 
seed is waiting in safety for growing 
weather when it will be turned into 
most beautiful and luxuriant verdure. 

The accompanying illustrations show 
the seed in the various stages of plant- 
ing itself automatically. 

In some varieties there are addi- 
tional appendages to the upper end of 
the awn. One found in Colorado has 
a long wire-like end which curls up like 





THE BUSINESS END 

The cureed fwifit 'Htrc'i wmewhnt on the 
cutting principle of the cipain^ton hit 

a corkscrew or straightens out again, 
according to the variations in amount 
of humidity. This gives the seed a 
greater reach, and therefore gives it a 
greater chance of using its boring 
power, which is ineffectual unless the 
ratchet comes in contact with some- 
thing that acts as a pawl to hold it still. 
When this corkscrew-like end curls up, 
it presses against any overhead obstruc- 
tion that it can reach and “braces" 
the bit, thus helping it to force its 
way into the ground. 

One of these self-planting seeds, 
found in southern Europe, has a 



Another geniin of the no we peculiar order of 
plants is calif <1 the “mint’s bill” 


feather-like prolongation of the awn 
nearly a foot long, to which is ascribed 
the function of flight; that is, it is easily 
picked up by the wind and carried 
long distances from its parent plant, 
where it proceeds to bore into the 
ground. Botanists have attributed the 
power of self-planting simply to the 
downward push resulting from the 
bending over and straightening out 
of the end of the awn. This mech- 
anism, with slight variations for 
adapting it to different conditions, 
is found in the seed of a num- 
ber of plants which are in no way 
related to one another. 

S OME of these seeds have long hairs 
which, when the seeds begin to twist, 
bristle out and prop them up so that 
they can get a start into the soil—* 
very much as a gang of men will prop 
up a telegraph pole with long sticks in 
order to start it into the hole dug for 
it. These hairs also serve to catch and 
hold a drop of rain or dew, and as fast 
as it moistens and straightens out the 
awn, to push it up along the awn until 
the latter is completely untwisted, 
ready to dry and bore again — simulat- 
ing a water elevator. Here is food 
for thought: A blade of grass 
with no thinking organs, achiev- 
ing such a wonderful and economical 
use of its apparently useless parts* 




A hatfalUn; at B the mn U ratcheting agaimt a hladeof prase; 
at 0 (right) the awnt in remee, ie dipping poet the pawl; D oaring 


Slipa pennsta te the name of this grass from southern Europe whose 
awn is long enough MS inches) to permit flight before boring in 
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Speeding Up a Railroad Yard 

Automatic Switching Equipment Takes the Place of Yardmen 
for Sorting Cars in a Freight Terminal 

By JAMES R. RANDOLPH 


F reight cars have to change 
trains, the same as passengers do. 
At some point in their journey 
they have to be sorted, and re- 
grouped into trains bound for their des- 
tinations or the divisions on which 
their destinations lie. 

To do this sorting is the business of 
a classification yard, such as the one 
at Mechanicville, New York, which 
forms the western gateway to the 
Boston and Maine Railroad, and the 
territory lying to the east of it. To 
this yard come freight trains from the 
west and the south, and here they are 
broken up and made into trains for the 
various terminals throughout northern 
New England. Local freights, in- 
cluding cars for the small towns and 
factory sidings on some of the 
divisions, are also made up here. These 
cars have to be arranged in the order 
in which they are to be dropped off, 
so that those for each siding will be in 
the most convenient place in the train 
when that siding is reached. 

T he method of sorting in this 
yard is to push the train over a 
hump, from which all the classifica- 
tion tracks spread out fan-like down 
grade. Here the cars are uncoupled 
in ‘‘cuts” of one or more cars destined 
for the same track, and go down to 
their tracks by gravity. Formerly 
each cut was ridden by a yardman who 
applied the brakes to control speed. 


In bad weather, however, this work 
was hard and dangerous, and at all 
times a large crew' of men was required. 

Within recent months the Mechanic- 
ville yard has been made over with 
new grades, new tracks, and the latest 
modern devices to facilitate the work. 
The riders on the cuts and the men at 
the switches are now a thing of the past. 
The cars are switched to the proper 
tracks and their speed is controlled 
by small levers operated by men 
seated in comfortable towers. 

The new yard was officially opened 
recently by President Hannauer and 
other Boston and Maine officials, in the 


presence of prominent visitors from 
New York and New England. 

With its new equipment the yard has 
proved able to sort cars and place 
them in the outgoing trains in less than 
half the time previously necessary. As 
a result, hours of time are saved in the 
delivery of freight. This is especially 
valuable in handling perishable freight, 
of which a great deal goes to New 
England. 

W ITH one man in each of the two 
control towers, the yard can 
handle 150 cars per hour. The towers 
are equipped for duplicate control, and 




NamtUfer tf28 


SCIENTIFIC AMERICAN 


429 


with two men in each, 250 cars per 
hour can be handled. 

Experience has shown so far that 
damage to cars and contents that some- 
times occurs with the old hand control 
methods has been eliminated. Danger 
to men has been done away with. 

Chief of the features of the new 
yai‘d are the car retarders, of which 
President Hannauer is co-inventor and 
of which there are 17 in the yard. They 
are so placed that cars may be run 
down from the hump at a moderate 
speed and then slowed down before 
reaching the classification tracks to a 
speed of three or four miles per hour, 
at which speed they can couple with- 
out damage to cars that are standing 
on the tracks. 

E ach retarder has several pairs 
of heavy steel shoes, the shoes 
of a pair being opposite each other on 
each side of the rail. Springs beneath 
the rail draw the shoes together with a 
tension that may be varied by electric 
control from the tower. The retarders 
are set according to the weight of the 
car and the change of speed desired. 
The switches are also controlled elec- 
trically from the tower. 

In other w^ays, also, the yard is well 
equipped. When a train arrives on one 
of the tracks in the receiving yard the 
conductor sends his way bills through 
a pneumatic tube to the yard office. 
From them the yard clerk makes out 
the switching list, giving car initial 
and number, weight, classification 
track, and destination. 

This list is written on a teletype, or 
electric typewriter, w^hich makes four 
copies at once — one in the yard office, 
one in the hump cabin, and one in each 
of the two towers. Thus each operator 
is told just what to do with each car 
in the train. Formerly each of a num- 
ber of switchmen had to have a car- 
bon copy of this list, and much time 
was required to reach each individual. 



THE HUMP CABIN 

Ojyrrators in thiB cabin keep a record of the 
care a» they etart rolliny down the incline 


As the train is pushed upon the 
hump, the hump conductor notifies the 
tower man which train is coming, and 
gives any special instructions that may 
be needed. These are given over a tele- 
phone equipped with loud speakers 
at both ends so that there is no 
bother in getting a connection. 

A t night the yard is well lighted 
w with flood lights. The hump 
signal, which is repeated at three 
points, has four colored lights wnth 
which to signal the engineman how to 
handle the train. This signal is re- 
peated in the first tower, and the 
towerman there can set it to the stop 
position should he desire to do so. 
Klaxons are provided to supplement 
the lights in foggy weather. Provision 
is made for forcing hot oil into the 
journal boxes of the cars in cold 
weather so that the cars will always 
roll freely. Towers and hump cabin 
are at all times comfortably heated. 
Because electricity plays such an 


important part in the operation of the 
yard, great care is taken to insure a 
continuous supply. Powder is available 
from two outside sources, and the 
yard is equipped with storage batteries 
in case both sources should fail at 
once. These batteries may be charged 
from either source, and are sufficiently 
large to run the yard for several hours. 

There are 10 tracks in the receiving 
yard, each long enough for a whole 
train. In the classification yard there 
are 36 tracks, with a total capacity of 
1930 cars. At the lower end are six 
doubling-over leads, where six new 
trains can be put together without 
blocking each other's switching. 

Beside the hump, on the north, is a 
transfer yard holding 237 cars, for 
freight that must be moved from one 
car to another. On the other side is a 
cripple yard, holding 240 cars, and pro- 
vided with a car repair shop. Here, 
also, are cattle sheds for feeding live 
stock, and ice houses for re-icing re- 
frigerator cars. 

At the low^er end of the yard are the 
roundhouse, the locomotive shop, cin- 
der pits, and other equipment needed 
for the care of the motive power. 

M ECHANICVILLE is just north 
of Albany, on the western side of 
the Hudson River. There is a natural 
down grade in the direction of freight 
movement, and this has been regulated 
to meet the needs of the different parts 
of the yard. In the receiving yard this 
grade is 0.36 percent and it increases 
slightly in going down to the hump. 
On the western side of the hump there 
is a short up-grade to give slack for un- 
coupling, and then, on the eastern 
side, a down-grade reaching a maxi- 
mum of 4 percent. This eases off as 
the switches are passed to a grade of 
one fourth of 1 percent, which con- 
tinues throughout the yard. In the re- 
tarders the grade is steep enough to get 
the cars started in case they stop there. 



ELECTRICAL SWITCHES 


In the left hackiffound in the control tower from which tlwswitclw» in 
Urn fori^mnd w In ike center baekgrimnd y the hnmp 



THE CONTROL BOARD 

Preeident Hannamr of the Boeton and Maine at the ewiichboard in 
one of ^ towere. Levers operate the electrical switches and retardere 
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ENTRANCE TO MARVEL CAVE 

Below: The descent into this home of the creatures of per- 
pe^uat night*' is made through the roof of an enormous under- 
ground ehamher nearly 200 feet high. In the illustration, 
the man in the lower right corner, toiling up the pile of debris 
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Creatures of 

Perpetual Night 

An Account of An Expedition to the Ozarks 
in Search of the Blind Salamander 

By G. KINGSLEY NOBLE 

Curator, Amphibians and Reptihs, American Museum of Natural History 


IN THE OZARKS 

View looking east from Marvel Cave, The 
Ozark Mountains arc a series of hollow 
shells within which flow most of the streams 
of the region. Sec illustration on next page 

and this life is adapted, finds greatest 
satisfaction, we may say, in the inky 
blackness and perpetual coldness of 
this subterranean world. 

One may well ask why any animal 
should prefer to live so far removed 
from the outer world. Naturalists 
for a century have asked this very 
question. And some of the most dis- 
tinguished among them, such as E. D. 
Cope, have visited the Ozarks to gain 
better acquaintance with the cave 
fauna. Most cave animals are blind, 
their bodies white and ghostly trans- 
lucent in the light of a torch. Many 
are equipped with a rich growth of 
sense papillae, or bristles, with which 
they feel instead of see approaching 
enemies and prey. 


F rom the Appalachians to the 
Rockies the vast plains of the 
continental interior extend some 
1200 miles, the thick layers of 
sigdiment nearly as even and un- 
wrinkled as when first laid down. From 
Carboniferous time when the beds of 
the Mississippi Valley were finally 
raised above the level of the shallow 
inland sea until today, the great basin 
which forms so large a part of the 
United States has remained a lowland, 
now rising, now sinking, but never 
oscillating far in either direction. 

Only in the Ozark region have ero- 
genic forces pushed up the beds of 
Paleozoic limestone into steep, rocky 
hills. Limestone is poor material with 
which to build great mountains. The 
rains soon smooth off all prominent 
features, and the water, acidified by 
the decaying vegetation of the slopes, 
seeps through the porous rock to carve 
for itself innumerable channels and 
chambers within the heart of the hills. 


The Ozarks, seamed and wrinkled, re- 
main throughout most of the year a 
series of dry shells within which the 
subterranean waters flow for miles be- 
fore bursting forth at the base of the 
hills to join larger rivers of the 
lowlands. 

T he devious passageways and 
water channels which honeycomb 
the Ozarks hAve always held a strange 
fascination for the hardy peoples who 
settled in southern Missouri and 
northern Arkansi^. The more accessi- 
ble caves, especially those rich in 
stalactites and stalagmites, were soon 
explored, but there remained dozens 
of other more extensive caves which 
seemed to defy the entrance of man. 
Yet into theCe Rooked, winding pas- 
sageways adventurers finally pene- 
trated, and we now know that the 
heart of the Ozarks is not formed 
merely of cold, stony, dripping cham- 
bers. An abundance of life is present 


W HAT have been the causes of 
these changes? Use and disuse, 
the older naturalists replied, but such 
an explanation does not receive any 
support from the vast amount of 
experimental data provided by modem 
biology. Hence, it seemed advisable 
to penetrate once more into the Ozark 
caves to determine more accurately 
the environmental factors and further 
to secure living material in sufficient 
quantity for an experimental analysis. 

Most of the cave entrances in the 
Ozarks are far off the main highway, 
usually at the foot of some hill. As 
the roads generally follow the ridges, 
there was ample opportunity for me 
to get acquainted with the fauna of 
the outer world. The hills on closer 
acquaintance proved to be steep piles 
of small limestone chips among which 
there struggled a thick growth of 
deciduous woods. Descending a slope 
was like walking down a coal pile, the 
chips giving way at every step. In 
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such a terrain devoid of anything that “news bee/' a fly which is colored turns back, namely, at the foot of the 
can be called soil, moisture can remain exactly like a queen yellow jacket and waterfall, A hole half way up a bank 
but a short time, and as September had has the form, color, and sound of the of soft red clay indicates the opening 
been a very dry month, the loose stones same unpleasant acquaintance. Here of the passageway to Blondie’s Throne, 
noisily announced our approach with was an instance of mimicry, the fly Previous experience had taught us 
a metallic clatter. The first to be supposedly gaining protection by this that cave exploration is very wet, 
frightened by the intruders was a blue- mummery. Natural selection work- sticky work. One crawls or wallows 
tailed skink which scurried away in the ing on a host of color varieties in an forward in adhesive mud far more often 
brush. Turning over adjacent logs we ancestral fly picked out this noisy than one ever stands. Our party con- 
captured two others. This lizard and yellow and black fellow, recognizing sisted of Byron C. Marshall, a her- 
its close relative, the coal skink, we by this very act that bluff and noise petologist of Arkansas, Clark Gallaher, 
met very frequently in the hills. The will sometimes carry one a long way head guide of Marvel Cave, and my- 
sHm-bodied skink was found in the toward success. self. The bank proved as soft as it 

same situations, and on the more ex- looked, and we were all smeared with 

posed slopes we caught the collared entrance^ Marvel Cave, the mud before we reached the entrance , 

lizard. jL largest Missouri cave I explored, and began the long crawl. Marshall 

Our first descent into the lowlands re- is through one of two openings in the and I were armed with electric torches 
vealed that snakes were far more roof of an enormous subterranean and collecting tins, while Gallaher 
abundant than in any other place 1 chamber nearly 200 feet high, 400 managed a gasoline lantern, the first, 
have visited. The most conspicuous feet long, and 225 feet wide. A pile of no doubt, ever carried in this narrow 
was the mountain black snake, but stone debris forms a hill about 125 passage. 


the individuals we met were not like 
our New Jersey friends; they were 
flecked above with W’hite, and blotched 
below with black. Here was an in- 
cipient species not yet sufficiently 
demarcated from its eastern relatives 
to be called a distinct race. On these 
arid slopes a dark coloration would 
seem entirely out of place, but all the 



feet high under the openings and the 
descent to its summit is managed by a 
wooden stairway. The latter is main- 
tained by Miss Genevieve Lynch, the 
owner of the cave, who for some years 
has opened the cave to visitors. 

The few tourists who come to this 
little-known region follow a guide to 
the far end of the chamber where a 
tortuous passagew'ay twists back and 
forth, digging deep into the ground 
until it reaches the water course 
made by Lost River. The low^est 
point of the journey is reached at 
the foot of the waterfall w^hich 
has been determined as 480 
feet below the surface of the 
ground. Throughout the 
long route followed by 
tourists, blind salamanders 
have never, in recent years, 
been seen. It was our plan 
to begin where the tourist 


B LONDIE^S throne is probably 
not more than 400 feet from the 
waterfall, but as much of the distance 
is covered flat on one's stomach, the 
trip required over an hour. The pas- 
sageway probably averages two feet 
high and four broad. The mud of the 
waterfall room soon gives way to 
sheets of limestone and dripstone of 
colors varying from black to yellow. 
The floor of the passage is made any- 
thing but comfortable by a series of 
more or less connected pools containing 
w'ater of 58 degrees, Fahrenheit. We 
dragged ourselves slowly through the 
water and found that life w^as abun- 
dant in this inky passage. A black 
gnat which we had seen in other caves 
was here in numbers, some black 
beetles were seen walking over the 
rocks, w^hile the pools contained a 
colorless crustacean. 
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RESTING 

A Htop h f tween crawls is imperative became 
of the arduous nature of this mode of travel 


We came upon our first blind sala- 
mander shortly after beginning the 
crawl. It was walking rapidly over 
the loose stones in an eflFort to escape. 
In the light of the gasoline lantern its 
pale tones gave it a most unreal ap- 
pearance. The beast looked more like 
some creature fashioned out of dough 
than a living organism. Its dark eye- 
balls shone through the translucent 
lids and gave it a peculiar expression. 
But once the creature was in the col- 
lecting tin it appeared more animate. 

W E reached Blondie’s Throne 
without encountering any other 
salamanders. But the bats which 
dashed past us as we crawled fre- 
quently misjudged the distances and 
rudely brushed us with their wings. 
Blondie’s Throne proved to be a great 
vault of gray dripstone. A crawl of 
ten feet up a bank of slippery clay 
brought us to the main entrance to the 
room. The ceiling, some forty feet 
overhead, seemed to swirl about in the 
bright gleam of our spot lights. The 
squeaking and the continuous rain of 
excrement disclosed that the “ceiling” 
was in fact in motion. Myriads of bats 
circled about overhead, the beating of 
their wings sounding like the rhythmic 
puffing of a distant locomotive. 

The room is partly filled by a tre- 
mendous stalagmite or throne above 
which a canopy of stalactites grace- 
fully droops. But the festoons of 
black drapery on either side of the 
throne soon began to flutter, and I 
realized ^ that they were great masses 
of bats holding tightly to one another’s 
backs. A closer inspection showed that 
thick rugs at the foot of the throne 
were sheets of reeking bat guano in 
which one sank half way to the knee. 
The odor was stifling, the noise be- 
wildering, and yet the grandeur and 
magnitude of the throne room with its 
walls ornamented with dripstone held 
us spellbound. It was half an hour be- 


fore we began our perilous descent to 
the stream bed. 

Beyond Blondie’s Throne the pas- 
sageway grows even more difficult as the 
pools become more frequent and 
deeper. But here collecting began in 
earnest. We soon caught one blind 
salamander under a stone beside a 
pool, and another that tried to slide 
past us in the narrow passage. But 



RETURNING WITH THE SPOILS 


The exnlorer^s burden consists of living 
blind salamanders packed in quantities of ice 

most surprising was still another 
which, when we disturbed it at the 
edge of a pool, made straight up a 
sloping bank toward a hole under the 
roof of the passage. Thus, these crea- 
tures with their sightless eyes must 
have well defined routes of travel and 
escape. By frequently touching their 
snouts to the ground they are able to 
make considerable speed between the 


loose pieces of lime and dripstone which 
floor their passageways. 

Later we made other trips to 
Blondie’s Throne and to near-by caves, 
which presented equally difficult 
crawls. None of these was as success- 
ful as our first. The crawl farther up 
Mystic River almost ended in disaster. 
Just as our party were attempting one 
of the worst squeezes, a swarm of 
several thousand bats started through 
the same opening. The squeaking, 
fluttering hordes almost stifled John, 
our guide, who was in the lead. They 
crawled up his trouser legs and down 
the open neck of his shirt. When they 
began to pile up as a solid, squirming 
wall directly across the crevice, the 
thought of whether there was enough 
oxygen for all struck the members of 
the party at the same time, and with- 
out awaiting for further demonstration 
a retreat was at once begun. 

I N transporting and handling our 
salamanders many problems pre- 
sented themselves. The young, or 
larvae, we discovered lived for several 
years outside of caves in the springs 
which were fed by the underground 
streams. In order to bring larva^ 
from the surrounding springs to our 
base camp at Marvel Cave we found it 
necessary to carry the containers on 
ice. Further, the larvae shipped better 
in wet leaves than in water. All these 
facts were learned only with the 
sacrifice of life. By constant vigilance 
and care we have managed to bring 
several hundred larvae alive back to 
New York, where they are now avail- 
able for laboratory studies which we 
believe will throw further light on the 
importance of environmental versus 
hereditary factors in the origin of 
blindness and depigmentation in the 
cave salamander. 



STARING WITH SIGHTLESS EYES 


The blind crayfish, Cambarus setosus, is the color of hleitched hons* Its sues are rudimentary, 
but like other sul^rranean animals, its sense of touch is greatly refined, fte pincers are strong 
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Stocking Up An Expedition’s Larders 

Byrd^s Three Ships, Bound For the Antarctic, Are Loaded With 
Necessities and Incidentals For a Long, Hard Trip 

By V. I. COOPER 


W HEN the Byrd Antarctic 
Expedition was organized, 
approximately 750,000 dol- 
lars had to be raised, partly 
in money, and to a certain extent in 
materials. 

Some people and firms gave in 
dollars and cents, according to Sidney 
Greason, purchasing agent of the 
expedition; others, like Henry Ford, 
contributed equipment. The Maxwell 
Coffee House donated the expedition’s 
coffee; the National Carbon Company, 
lamps; the Radio Coporation of Amer- 
ica, radio equipment; the General Box 
Company, containers; and Swift and 
Company, 3500 pounds of butter, 
packed in six-pound hermetically 
sealed tins, coated with Dupont water- 
proof paint on both ends to insure that 
the butter will be kept air tight, not 
only in the Antarctic but through that 
tropic zone which all three ships of 
the expedition must pass on their long 
voyage from New York to Dunedin, 
New Zealand. Dunedin is the last 
port of call before the lonely trip 
begins across 2300 miles of the world’s 
stormiest sea and iceberg-infested 
waters through which, at certain 
seasons, no vessel can progress at all, 
to the camp at Bay of Whales, Ant- 
arctica. 

U nquestionably, the Byrd 

Antarctic Expedition is more com- 
pletely equipped than any that has 
attempted to explore the frozen wastes 
of either the north or south polar 
region in the past, chiefly because the 
man at the head of it, Commander 
Richard E. Byrd, knows that its entire 
success depends upon the maintenance 
otthe welfare and health of 76 men 
throughout 18 months — perhaps more 
— filled with hardships that will try 
each member of the party to the very 
limit of human endurance. 

One hundred percent physically 
fit at the start, the men of the expe- 
dition are to be kept that way, and 
every means of assuring this result has 
been employed. No contingency has 
been overlooked. 

One of the first considerations, 
naturally, was food. The three ships 
of the expeditioti — City of New York, 
Port Hunter, and Chelsea — (renamed 
the Eleanor Bolling after Byrd's 
mother) — will carry, among other 
items, 4000 poun<te of pork loins, 
2000 pounds of fresh hams, two tons 
of smoked hams, three tons of bacon, 
one half ton each of lamb and muttoui 


one ton of veal, two tons of corned 
beef, one ton each of corned tongue 
and corned shoulders, five tons of beef, 
3500 Golden West fowl from Iowa, 
and 1500 pounds 6f calves’ livers packed 
in 10-pound tins and thoroughly 
frozen before being put into the Port 
Hunter's ice chambers, which will carry 
the bulk of the refrigerated supplies. 
This is probably the first time in expe- 
ditionary history that calves’ livers 
have been included in the dietary, 
and this is so because of the high 
vitamin content. Even the lowly 
’’red hot” will find its place on the 
Antarctic menu! One thousand 
pounds of frankfurters are in the 
refrigerator! 

To name a few staple products, 


there are 10 tons of sugar, 200 cases of 
canned milk, 2000 pounds of dried 
milk, 50 gallons of lime cup, several 
cases of grape juice, nuts and raisins, 
and five tons of flour. The eggs, ac- 
cording to the present plan, will be 
bought in Dunedin, New Zealand. 
They must be sterile and unfertile, 
and the price in New Zealand is 
thought to be cheaper. Not once has 
Commander Byrd forgotten that the 
public is financing his expedition, and 
that its money must be conserved. 

Each case of supplies is specially 
labeled to conserve time and energy. 
A few of the labels are: 

Commissary— Red pennant 

Medical— Red Cross 


! 


» , 



COMMANDER BYRD’S FLAG-SHIP 

The lee-cMer, the City of New York, /omerJy thf Samson, tehfeh toill be Bvrd’t headtmarfen. 
Over Hts de$k w (hte »h»p mil hang a phologtapk of Floyd Bennett, in tribute to hie memory 
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THE EXPEDITION’S AIRPLANE CARRIER 


The former Chelwpa, renamed the Eleanor Bolling in honor of Commander Byrd*ii mother, which 
iriU carry the atrjdanee and the parts and machinery for Ihetr possible repair while tn the Antarctic 


chess, checkers, baseball, or cm box* 
The expedition has been supplied 
with 20,000 sheets of a 100 percent 
rag paper of absolute permanence, 
and 40,000 sheets of a lower grade 
paper of lighter texture for carbon 
copies. This stock of paper was pro- 
cured with the thought that records 
kept on the typewriter at the base 
camp will be in triplicate. 

Scott, Amundsen, and Mawson, 
who spent some time in Antarctica, 
took only a few precious books with 
them. Commander Byrd, with that 
object in mind which prompted him 
to include pianos and xylophones and 
boxing gloves in the supplies, has as- 
sembled an extensive library for his 
associates. 

T he actual selection of the books 
was left to Prof. Lawrence M. 
Gould, of the University of Michigan, 
a geologist with the expedition. He 
has tried to please everyone — scien- 
tists, shellbacks and even the Boy 
Scout! The books embrace science, 
fiction, poetry, philosophy and history, 
and number 2000, half of them the 


Flight-Arrow 
Science- Triangle 
Radio — Tower 

Issue Expedition— Black ball 
Ammunition- Red ball 
Dog gear ~ Diamond 
Fresh vegetables will be taken from 
New^ York— indeed, watermelons are 
aboard the City of Nev) York and 
other supplies will be taken on in 
Dunedin. Five thousand pounds of 
dried potatoes will be added there. 

E very member of the expedition 
is to have turkey on Christmas 
day, with plenty of cranberry sauce, 
and there will be turkey on other 


(one of the crew of the City of New 
York is Ukelele Dick, retired from the 
United States Navy), or the two xylo- 
phones, taken along in case hands 
should be too cold to play any other 
instrument. Music is the life of every 
party, even near the South Pole. 

When the four men detailed to 
handle reports, transcribe technical 
data, file daily findings and check the 
expedition's supplies, and others of the 
party, grow tired of work in the office 
building, which is to be 12 feet wide 
by 15 feet long and is now in the hold 
of the Eleanor Bolling^ and of their 
work elsewhere, they can play quoits. 


gift of David T. Layman, an attorney 
of New York City, the others pur- 
chased. 

Fifty volumes of humor will make 
the quarters ring with laughter; six 
Zane Grey thrillers will fill the air 
with the aroma of the sage brush; and 
four Rex Beach novels will recall 
Alaska. Jules Verne's “Twenty 
Thousand Leagues Under the Sea" 
will remind the explorers that nothing 
in this world is impossible, and “The 
Vicar of Wakefield" by Oliver Gold- 
smith, will take the reader back to 
school days. Scott, Conrad, Pierre 
Loti, Joseph Lincoln, Remain Rolland, 


holidays as w^ell, because 2500 Mary- 
land turkeys will go a long way. And 
while the “boys" are waiting for 
Christmas there is plenty of gum for 
them to chew— 500 pounds— and 
countless cigarettes to smoke — 1000 
pounds each of cigarettes and tobacco. 

There wall be plenty to eat when the 
men set up housekeeping in the port- 
able bungalows now aboard the City 
of New York, and if they experience a 
Vitamin B deficiency during the long, 
sunless winter months, they can spread 
their bread with Vitavose— a wheat 
germ product, that is both tonic and 
food, to supply the missing Vitamin. 
A large quantity of peanut butter, 
jams, and jellies donated by the Beech- 
nut Company, is also a necessary 
adjunct. 

In their spare moments - which will 
be happy moments- the men can play 
the piano, for there will be two in the 
camp at Bay of Whales, one of them 
an electric player, with a large number 
of rolls and sheet music. Or they can 
play whichever one they choose of the 
six guitars, 15 harmonicas, 12 ukeleles 



Far-sighted Commander Byrd believes in keeping un the morak of ihepersonml and, aceordin^y* 
included in kit egnipmeni musical instruments, hooks, gomes, ana ahose aU, good prnttmm 
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Robert Louis Stevenson, Swift, and 
Mary Roberts Rinehart — all will be 
there. 

Men who like to speculate while 
smoking will enjoy Nietzsche’s “Thus 
Spake Zarathustra” and Santayana’s 
“Essays,” while those who know noth- 
ing of the long and interesting history 
of philosophy will learn the story from 
Will Durant’s “Outline of Philosophy.” 

The continent wearing the South 
Pole in its button hole has been 
termed the “home of the blizzard” 
by Mawson, because most of the time 
the man in the open has to lean upon 
the wind at angles of 30 degrees to 
46 degrees and even more- a wind 
that is seldom weaker than a hurri- 
cane. During the long winter months 
when nothing much can be done out- 
side and the sun does not shine, there 
will be games for everyone to play, 
and books to read. Adventurers look- 
ing for the ghosts of Sherlock Holmes 
and Lupin, may see them when the 
wind howls in this most desolate 
region of the world. 

S O that the explorers may protect 
themselves when they have to 
face this freezing wind for every day 
some must go out to take meterologic 
readings, and so forth 100 pounds 
of odorless lanoline are included in 
the stores. Hands and faces will be 
smeared with this just as swimmers 
smear their bodies before entering the 
water for a long swim. Odorless lano- 
line was chosen because if it had a 
sheep’s-wool smell, it would be very 
unpleasant. 

When Commander Byrd bought the 
47-year-old City of Neiv York, (a stout 
little ship formerly called the Samson) 
he found her original supply of medi- 


cine aboard! This would never do! 
So he told Dr. Francis Coman, of 
Johns Hopkins University, the Chief 
Medical Officer of the expedition, to 
assume the responsibility of providing, 
in advance, a stock of medical stores 
to cope with the almost unknown re- 
quirements of the party over a period 
of at least 18 months. 

A single omission an oversight in 
packing — might result in the death of 
one or a dozen members of the expe- 
dition, because once New Zealand is 
left behind, the last possibility of re- 
plenishment fades. 

So Doctor Coman, with the co- 
operation of Dr. John F. Anderson, 
formerly Director of the Hygienic 
Laboratories, United States Public 
Health Service, and now Director of 
the Squibb Biological Laboratories at 
New Brunswick, New Jersey, put on 
his thinking cap and went to work. 



AND CHICKENS! 

Lieut. Comdr. Melville iuking the tempera- 
ture of frozen chickens before loading them 



THEY CAN HAVE TOAST 


At any rak\ here is the butter being loaded 
into the refrigerator of the supply ship 

The two men assembled a stock of 
medical stores which, from the view- 
point of therapeutic excellence and 
completeness, has never been equaled 
by that of any other similar under- 
taking, capable of coping with every- 
thing from a scratch to the debilitating 
effects of a want of sunshine. 

In assembling the supplies for the 
“sick-bay” of the mother ship and 
the “drug store” of the camp at the 
Bay of Whales, many factors were 
taken into consideration, and not the 
least of these was the possibility of 
running into natives in isolated villages 
who might be ill and direly in need of 
medical attention. From beginning to 
end, the expedition has been planned 
along humanitarian lines. 



A t the time of departure from New 
. York city, every member of the 
party will have been immunized 
against typhoid and small-pox. Ad- 
ditional vaccine is in the medicine 
chest for emergencies, and 200 pack- 
ages of tetanus antitoxin are at the 
doctors’ finger tips to immunize every 
cut, immediately. There are several 
hundred packages of diphtheria anti- 
toxin in the locker, as well as Solargen- 
tum and Novargentum, germicidals, 
and cod-liver oil, castor oil, epsom salts, 
and— last but far from least — corn 
collodion for the comfort of the heavily 
shod feet of the explorers. 

A large supply of ether (450 pounds, 
enough for 1300 operations) has been 
included for anesthesia. It is more 
than is anticipated will be used for the 
personnel, but the leaders of the ex- 
pedition feel certain that at some time 
or other, in their long stay in the 
Antarctic region, they will run across 
numerous cases whose suffering can be 
relieved by an operation. Every aid 
known to medical science will be ren- 
dered all who may be taken sick. 
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Did Old Stone Age Man Inhabit Ireland? 

New Evidence, Adding a Chapter to Irish Pre-history, 

Is Hotly Contested by Irish Anthropologists 

By J. REID MOIR 

Fellow oS the Royal Anthropological Institute of Great Britain and Ireland 
Member. VInstitut International D’ Anthropologie 
Vice-President, Sujfolk Institute of Archeology and Natural History 

Drawings by the Auth<»r 


A S readers of the Scientific 
/\ American are well aware, 
j \ there is at present considerable 
activity among archeologists 
in tracing out ancient man’s history 
in England. It is now becoming gen- 
erally recognized that human beings 
were in existence in East Anglia so 
long ago as Pliocene times, while during 
the warm interludes of the Great Ice 
Age which was regarded hitherto as one 
and indivisible, it is now known that 
Paleolithic man inhabited the country. 

The recognition of these facts is re- 
sulting in a very drastic change in our 
view as to the antiquity and dispersion 
of the Paleolithic peoples, and while at 
one time, these were supposed to have 
lived in southeastern England in post- 
glacial times, about 100,000 years ago, 
we know now that the makers of the 
paleoliths roamed far and wide over 
the country in inter-glacial times and 
that the earliest of them existed per- 
haps 500,000 years in the past. 

B ut although this is the case, it was 
with considerable surprise that 
scientific people received the announce- 
ment, made towards the close of 1927, 
that definite traces of Lower Paleolithic 
man had been found upon the coast of 
Sligo in northwest Ireland. There are, 
in fact, few places to which the average 
archeologist would be least likely to 
turn in search of such traces than to 
this part of Ireland, for it has been 


taught for many years that during the 
whole of the period during which 
Paleolithic man lived in southern 
England, most of Ireland, especially 
the northern part, was covered by an 
immense ice sheet which prevented 
the existence of man in that area. 

It is, however, of interest to note 
that apart from the evidence to be set 
forth in this article, there have been 
found at various places in Ireland, 
supposedly covered by the above men- 
tioned ice sheet, the fossil bones of ex- 
tinct animals such as were associated 
with Paleolithic man in England. Thus 
it is clear that the ancient fauna 
reached Ireland by land routes now 
submerged beneath the Irish Sea, and 
it is only reasonable to suppose that 
where the animals could go man could 
follow. The fossil bones were found in 
deposits of unquestioned antiquity, but 
it is to be regretted that at the time of 
their discovery no search was made for 
the stone implements likely to be asso- 
ciated with them. 

During the summer of last year, my 
friend Mr. J. P. T. Burchell, a very 
keen and thorough archeologist, was 
spending a holiday upon the Irish 
coast, and while there he found at vari- 
ous sites a series of implements made of 
limestone, to which he quickly drew my 
attention. The place where he first 
found some of these specimens is at 
Coney Island off the Sligo coast, 
where, upon the shore, there were 


recovered a number of artifacts in a 
somewhat rolled condition. Prom Fig- 
ure 1, a very good idea can be formed 
of the wild beauty of the Sligo coast 
with its hard limestone rock fretted 
by the sea, and covered a little inland 
by deposits of glacial boulder clay and 
other accumulations. 

When I examined the Coney Island 
specimens I at once recognized their 
human origin and the fact that they 
compared in their forms and flaking 
with the implements and flakes of 
knowm early Mousterian date. But, as 
the artifacts had been found lying upon 
the open shore, and therefore not 
assignable to any definite geological 
age, I urged Mr. Burchell to search for 
similar specimens elsewhere w^here the 
necessary conditions would be fulfilled. 

I N the course of these researches he 
came upon a remarkable site upon 
the mainland at Rosses Point, where 
under a mass of rocks were found over 
100 unrolled limestone implements and 
flakes of the same type previously dis- 
covered on Coney Island. The Rosses 
Point site is shown in Figure 2 and 
gives a very good idea of the blocks of 
limestone beneath which, and lying 
upon the basal platform of rock, the 
artifacts were recovered. 

If an examination is made of Figure 
2, it will be seen that facing the ob- 
server is a low wall of limestone in 
situ. The discovery of a large series of 



THE WILD SLIGO COAST AT BALLYCONNELL 

Figure 1 : Thr hard linwstorif! rocks are rmpetmlly washed is a deposit Or eap <if fflatial boulder clay in which two 

by seat that rollin from ike Atlantic, High up on (he right of the ortifactB dieerioed in the article ufire reeopered 
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ROCK SHELTER SITE 

FijKUro 2: Over JOO irnplemenf^ were 
found under the hUwkK in the foreground 


implements made in the early Mous- 
terian manner, under the large blocks 
in the foreground, suggested to Mr. 
Burcheirs mind, as it would to most 
archeologists, that here at one time a 
rock shelter had existed which in the 
course of ages had collapsed. The wall 
of limestone seen in the photograph 
was supposed to have formed one side 
of this shelter, the other side of which 
has long since disappeared. Further, 
as the limestone in the area is covered 
in places by boulder clay, it is regarded 
as possible that the deposition of this 
material by ice, brought about the 
collapse of the roof of the shelter. 

I T must, of course, be remembered 
that the site is reached by the sea at 
exceptionally high tides, and a certain 
number of the blocks now seen lying 
there have been moved to their present 
position by marine action. But the 
presence of undoubted implements of 
man in such a position, makes it neces- 
sary to postulate the existence there 
at one time of a shelter of some kind, 
comparable, possibly, with that shown 
in Figure 8, which is to be seen not far 
away from the Rosses Point site but 
farther to the south. 

When a study is made of the instru- 
ments from Rosses Point it becomes 
abundantly clear that these are of early 
Mousterian forms, and made upon the 
general plan in vogue at that period. 

The material used was the limestone 
BO abundant in the area under discus- 
Bion, and this rock which is so well 
jointed, as the photograph shows, w^as 
broken up into convenient * ‘steaks,'’ 
and by very skilfull flaking made into 
I’ough hand axes, racloirz, pointest and 
Bcrapers. Two racloira or side-scrapers 
are here illustrated (Figures 4 and 5). 
A large, pointed hand-axe is shown in 
^''igure 6. 

These specimens, especially the 
racloirs, are of definite Mousterian type 
Buch as have been found at the station 
this epoch at High Lodge, Suffolk, 
^^ngland, and at the rock shelter of le 
MouBtier in Prance, Also during re- 
cent excavations in a cave at Monaco, 
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in the latter country, a series of imple- 
ments has been found in the oldest 
layer which are made of limestone and 
bear a striking resemblance to many 
of the Sligo specimens. The Monaco 
artifacts are believed to be of the most 
ancient Mousterian culture, and thus 
support the interpretation placed upon 
those from Sligo. 

Although the discovery at Rosses 
Point, while making it necessary to 
postulate great topographical changes 
since Mousterian times, seems to in- 
dicate that here was a place where the 
people of this epoch made their char- 
acteristic implements, yet these speci- 
mens were not found associated with a 
deposit of cave-earth and the bones of 
extinct animals such as are usually dis- 
covered in ancient paleolithic strata. 
Mr. Burchell accordingly made diligent 
search for further limestone implements 
in deposits of undoubted antiquity in 
the immediate neighborhood, and at 
Bally connel (Figure 1) was so fortunate 
as to find embedded in glacial boulder 
clay at a depth of 39 feet from the sur- 
face, two specimens which are of very 
real importance. In the first place, the 
age of these artifacts cannot be ques- 
tioned and one of them (Figure 7) is a 
keypiece to the whole industry. It is a 
large ‘"steak” of limestone and is a 
product in the first stage in the break- 
ing up of the raw material. Unless its 
discovery had been made, the initial 
stage in the flaking process could only 
have been surmised. The other boulder 
clay specimen is a large flake made into 
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THE ARTIFACTS 

Top to bottom: Figures 4. 5, 6 and 7, r$- 
fpeetively, referred to in the artide 
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AN EXISTING ANALOGY 


Figure 8: Thin rock ehelUr ^uggeete the 
former shape of the one shown in Figure 2 

a hollow^ scraper exhibiting the same 
technique as those found at Coney 
Island or at Rosses Point. 

It is perhaps needless to say that Mr. 
Burchell’s discovery and the interpreta- 
tion he has placed upon it have already 
been hotly challenged by certain Irish 
archeologists and geologists, among 
whom are numbered Professor Mac- 
alister. Dr. Charles worth and others. 
They deny upon geological grounds the 
possibility of the Rosses Point site ever 
having been a rock shelter, and claim 
that it cannot, owing to the inroads of 
the sea, be more than 100 years old. 

F urther, they state that the 
limestone specimens are not imple- 
ments at all, but merely the result of 
rocks colliding with each other owing 
to the force of the waves, while the 
artifacts found in boulder clay are also 
regarded to be the product of some 
natural but unspecified agency. 

Although I consider, in view of the 
types of implements found, that the 
geological conclusions of Mr. BurchelPs 
opponents are unsound, they are never- 
theless arguable and as such must and 
doubtless will be met. But the claim 
that the limestone specimens are the 
result of wave action, I consider pre- 
posterous and entirely unfounded. In 
reaching this conclusion I am relying 
upon an extensive observation of the 
effects of wave action in flaking stones 
and on a searching examination of all 
the specimens collected by Mr. Bur- 
chell, but readers of the Scientific 
American will be able by an examina- 
tion of the implements here figured to 
come to their own conclusions as to 
which view is the more probably 
correct. 

It is, of course, only right and proper 
that a discovery of such wide signifi- 
cance as that made by Mr. Burchell 
should be subjected to very drastic 
criticism before being accepted. ^ This 
process is now going on, but it is my 
belief that he will be proved to be in 
the right and to have opened up a new 
chapter of ancient man's history in 
Ireland. 
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THE MEDICAL CENTER IN NEW YORK CITY 

On the escarpment orerlooking the Hudson is the great Medical Center, a eonsoUdatim of eleven 
hospitak, medical sthooh, and allied institutions. The group is harmonious architectural} u 


MAIN ENTRANCE 

0»vr the entrance shoirn here are the words- 
'"For of the Most High Cometh Healing'' 



THE OPERATING THEATER 


The Andrew M eCash operating theater 
t,rtends through two stories and affords 
ample accommodation for 2/^9 students. 
To economize space and give a better view 
of operation, saddles like those on bicycles 
are provided. The glaring wkik is toned 
io light green and the lower part of the am- 
phitheatre is lined with green tile. Every 
convi nience known to science is provided 




W.V 


ONE OF THE OPERATING ROOMS 


hike the Overating theater, the operating 
rooms are lined with dark green Hl$t dim 
every effort is made mi to dishearten the 
patient. The operating rooms edUnfl 
through im stories, an4 in the mssHimim 
there is aeeommoduiioili for a few sMteniS 
who sit on saddles. A glass wwn/ijl 
illustration at the left, prevents objects falk 
ing to the operating room proper below 
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NO KNOCKING RADIATORS ONE OF THE WARDS 


The hoi icaier syRtem of heating in nse so that there are no knock- Efficiency in hospital planning is exemplified in the wards. The in- 

ing radiators. The room, loith decorations, does not suggest a hospital (cresting features are clearly shown and labeled tn this illustration 


Go-operation Extends 
Hospital’s Scope 

Massive Skyscraper Houses 
Consolidated Institutions 

N ew YORK has witnessed in Street occupies the site of 
the last three years a sig- an old 20-acre ball ground 
nificant development in co- where memorable games 
operation — the establishment were played, 
of a Medical Center wherein a general Some idea of the size of 
hospital, various specialty hospitals, the main building may be 
schools of medicine, dentistry, nursing, gained when it is stated that 
and others, together with research lab- its 22 stories house the 
oratories, may all co-operate as a single Presbyterian Hospital, the 



OUT ON THE TERRACE 

There is one floor given over to convalescents where there is 
a music room, a gymnasium, lounges and terraces 


unit with a three-fold aim of research, College of Physicians and Surgeons, 


In the Presbyterian Hospital there 


medical education, and care of the the School of Dental and Oral Surgery, are 800 beds in wards holding 12 pa- 
fiick. The impressive group of build- Sloane Hospital for Women, Squire tients each, and single rooms which 


ings which rise above the Hudson Urological Clinic, Harkness Pavilion, can be secured by those who cannot 


River from West 164th to West 168th 



THE NURSERY 


Here the babies occupy little cots while 
ghee gereene serve to keep out drafts 


the Babies’ Hospital, Vanderbilt Clinic, 
and a power plant. Some of these in- 
stitutions are housed in wings which 
do not attain the full height. 

W HILE an attempt has been made 
to take the “H” out of hospital, 
scientific cleanliness is never forgotten 
and every room in all the structures is 
immaculate. In the Harkness Pa- 
vilion for private patients the entrance 
lobby is exactly like that of a hotel. 
The private rooms are very cheerful 
and friends or relatives can secure 
accommodations on the same door 
and can have meals k la carte or in a 
cafeteria. In Maxwell Hall we have 
the last word in quarters for the stu- 
dents, who in three years become full 
fledged nurses. Every young woman 
has a room to herself and the dining 
room has small tables for groups. There 
is a swimming pool and a delightful 
roof garden. 


afford the prices charged private pa- 
tients who must help pay to keep up 
this enormously expensive institution. 
The building is heated with hot water 
so there is no hammering of the pipes 
to add to the misery of sickness. If 
you are a private patient you can have 
your own personal refrigerator. 

Of course an operating room is not a 
very cheerful place at best, but you 
can take off the glare by dark green 
tile and the knives and other unmen- 
tionable tools of the surgeon can be 
housed in inconspicuous cabinets set 
in the wall. The laboratories, and wash 
rooms for the surgeons and nurses are 
all equipped in the most modem 
manner. In the maternity hospital 
the nurseries with their little cribs al- 
ways strike a responsive chord in the 
visitor’s breast. 

The latest estimate of the cost of the 
structures and equipment is over 
20,000,000 dollars. 







Directly beneath the grill of this 
broiler there is an inverted cone 
through the central hole of which 
the melted fats pour into the reser- 
voir beneath. — American Banking 
Machine Corporation, Saginaw, Mich, 


HYDRAULIC DRAIN PUMP 

Clogged drain pipes may be quickly 
and easily cleared by means of this 
force pump which utilizes the force 
of water from the faucet through a 
short length of hose,— Albert G, Burns, 
1921^ Broadway, Oakland, California. 



COOKERY PARCHMENT 

A new paper that has been developed 
for use in cooking to preserve all the 
natural flavors of foods. The pre- 
pared food is tied in a square of 
the paper, cooked, and then turned 
out ready for serving. — The Paieraon 
Parchment Paper Co., Passaic, N. J, 

BABY BOTTLE KIT 

Designed by a famous baby special- 
ist, this kit enables the mother to 
prepare six feedings at once. Ice may 
be packed around the bottles. — 
Therma Products Co., Toledo, Ohio 

TELEPHONEDESK ^ 

A combination telephone cabinet and 
desk that is attractive and should be 
very useful. The bell box is con- 
tained in the box at right of desk. 
Wm. Cameron Co., Builder* s Buildr 
ing Exhibit, Wacker Drive, Chicago 





ICELESS BEVERAGE SHAKER 

At the left is a shaker and at the right is a complexion cone 
for giving a chilled facial massage, both of which depend 
for their low temperatures upon the interaction of chemi- 
cals and water. The freezing mixture consists of two 
powders which, when mixed within the devices with a amall 
amount of water, lower the temperature below that of 


AND ICELESS MASSAGE CONE 

natural ice. In the shaker there is nothing to dilute the 
drink, since the mixture is inserted in the shell that Stti^ 
roun^ the drink container. The massage cone is used to 
give the benefits of an ice massage without the usual dttp* 
Shaker is aluminum or nickel-silver; cone is silver-plated*-*^ 
Cooling DeHces of America, Lid., 8 SaH 86th St., New York 
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PECAN CRACKER 

This new nut cracker has been de- 
signed to be attached to a table. Its 
strong leverage makes possible tl 
cracking of a pound of pecans 
in a few minutes. — G. L. Smith, 

720 Beacon St,, Los Angeles 



BAG HANGER TO PREVENT WRINKLES 

This simple device, arranged to be clamped within 
a bag, offers a new solution to an old problem of 
travelers. Dresses, skirts, or suits, hung over the 
hangers, may be folded in the bag to minimize 
wrinkling. Removal and hanging of garments at 
the end of a journey is facilitated as shown here. 
— W .W. Winship and Sons, Inc,, Utica, New York 
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Inventions 
New and Interesting 




^ LAWN RAKE 

This new fan-shaped rake has prongs 
of tempered, flexible steel that are 
rigid enough for raking and springy 
enough for sweeping. Grass is not 
torn up from the lawn and leaves do 
not clog the steel prongs . — Master Mfg, 
Co., 1S8 Davis Ave,, Dayton, Ohio 


IGELESS WATER COOLER ^ 

One of a number of styles of cabinets, 
utilizing Frigidaire, which have been 
designed to cool bottled water in 
offices and factories. The compact cool- 
ing unit is in the lower part of the 
cabinet.— Tfec Charles E. Hires Co., 
206 South 2Uh St., Philadelphia, Penna, 




The automobile jack shown in the two illustrations above 
is also a stabilizer since it “damps’’ the rebound when the 
car hits an obstruction in the road. Coming in seta of 
four, these new jacks are permanently attached to the eat. 


AUTOMOBILE JACK AND STABLIZER 

illustrations above Each weighs eight and three quarters pounds and is at* 

rebound when the tached to the spring between the axle and the end. In case 

Coming in sets of of a puncture, the car may be raised quickly with a spe^*^ 

ttached to theiat. wrench. — Kant Fall Manufacturing Co,, Sturgis, Miehifan 
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REFLECTOR TAIL LIGHT 


The light from an approaching auto- 
mobile warns its occupant when, on 
striking this device, it is reflected 
strongly. It uses no light of its own, 
but works on the simple principle 
of internal refraction.— Re- 
fleeting Devices Jnc., Philadelphia, Pa. 


This three-tier tray facilitates the serving of 
light meals in the room of a club or hotel 
guest. The shelves, held together by a handle, 
hold food and all the dishes necessary. Its 
white cover also serves as a small table cloth. - 
Servidor Company, 101 Park Are., New York 



V 


ASH RECEIVER 

With this unique device, the regular 
ash can used by homes and large 
buildings, is placed on the elevator 
and lowered by a hand crank into the 
pit under the heater. The ashes are 
deposited by gravity in the can, ready 
for removal . — The Ash Uplifier Co., 
Miller Building, Scranton, Penna. 


WIND INDICATORS A ^ 

The direction and velocity of 
wind foretells the weather. Above 
is shown the indicator which is 
installed far below the roof on 
which the instruments at the 
right are installed. The vane 
swings with the wind and a light 
flashes behind the proper letter 
on the indicator dial. In the 
center of the dial is a light which 
flashes the number of times a 
minute to correspond to the 
miles-per-hour wind speed shown 
by the anemometer . — Charles E. 
Lord, Milk St., Boston, Mass 



FOUR-COLOR MAGAZINE PENCIL 

Pencil leads of four different colors, any one of which is ready for instant 
use, make this pencil valuable for checking work. The two ends telescope 
together. In order to write, the two parts are drawn apart slightly and 
turn^ until the proper color shows. When pushed together again, that 
color lead projects . — Educational Exhibition Company, Providence, R. L 
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Lightning Stroke Electrocutes Tree 

\ FREAK stroke of lightning apparently 
electrocuted a large white oak tree 
in the New York Botanical Garden dur- 
ing the summer. The tree was struck dur- 
ing a thunderstorm, but was not shattered 
as trees frequently are by lightning. Almost 
immediately, however, the leaves began to 
wither, and within a month the tree pre- 
sented an autumnal appearance against the 
bright green of the rest of the grove. Con- 



Spray chamber aboard an oil tanker 
for cleaning and cooling flue gas 
that is to be pumped into tanks 


tinued observation convinced the garden 
authorities that the tree was dead, and 
that it had apparently died instantane- 
ously. After it was cut down, a ring count 
gave its age at approximately 200 years.— 
Science Service, 


Safeguarding an Oil Tanker 
\/f ILLIONS of barrels of highly inflam- 
mable petroleum products are each 
year transported by the tankship fleet of 
the Standard Oil Company of California 
with the splendid record sustained of never 
a serious explosion or fire. 

In contrast to this really remarkable per- 
formance, other tankers have, during the 
past few years, suffered a number of very 
serious accidents, causing large property 
damage and regrettable loss of life. 

Now the Standard Oil Company pro- 
poses to increase still further the safety 
precautions by the adoption of a plan for 
practically eliminating the presence of 
oxygen in all cargo compartments. In the 
ordinary operation of a tanker, when oil is 
pumped out of the cargo compartments, air 
flows in through the vent to take its place. 
The mixture of remaining petroleum vapors 
and the oxygen in the air is likely to produce 
an explosive mass in the tanks. Now, it is 
well known that combustion of any kind 
cannot take place without the presence of 
oxygen. Hence, this explosion hazard could 
be entirely eliminated by filling the tanks 


with some gas which contained little or no 
oxygen. 

Fortunately, no special apparatus for the 
manufacture of such a gas is necessary on a 
steamship, for tremendous quantities of 
flue gas, from whichr the oxygen has been 
consumed by the boiler fires, are con- 
stantly passing up the stack. 

At first thought, this plan of using gases 
from the boiler-stack might appear to be 
anything but a safeguard for the ship; but 
if the drawing is examined closely, it will 
be noted that the first thing that happens to 
this mixture of gases when it is withdrawn 
from the stack is to pass through a cooler. 
The detailed illustration shows how 
thoroughly this device insures against any 
hot gas or incandescent particles of soot 
getting anywhere near the oil-tank. As 
the gases enter the washer from the stack, 
they first pass out under a series of “bubble- 
caps’* and rise through a pool of water in 
the bottom of the washer. Then as they 
continue up through the main chamber of 
the washer, they pass through a deluge 
discharged from the sprays which encircle 
this chamber at the top. In this way the 
gases, which come from the stack at a 
temperature of perhaps 400 degrees or 500 
degrees, Fahrenheit, are cooled down to 
practically the temperature of the sea-water 
constantly circulated through the washer. 

If for any reason the gases coming from 
the washer should become too warm, they 
melt a fusible link and allow the automatic 
valve to close. As a still further safety 
feature, the automatic valve is also set so 
that it will close if the pressure on the 
water-line supplying the nozzles of the 
cooler drops below a certain point. 


period. When loading starts, instead of 
opening the ullage-holes, as has previously 
been the practice, the valves to the flue-gas 
lines are opened and the tank vapors arc 
pushed out through the flue-gas lines into 
a hollow mast which discharges them high 
in the air. 

When it is necessary for men to enter the 
tanks for cleaning or repairs, explosive 
gases are eliminated by operating a special 
blower to pull flue-gas out of the stack, 
through the washer and force it through 
the distributing pipe-lines. Then the usual 
“wind-sails” can be used to displace the 
flue gas with fresh air. 


Cabbage Plant Produces Six Heads 

A CABBAGE plant that produced six 
cabbage heads in turn, one above the 
other, and has finally ended its career with a 
crop of viable seed at the top of the eight- 
foot “stalk,” is an unusual occurrence that 
is likely to go down in botanical history. 

This plant was produced by keeping it at 
a high temperature of 70 degrees, Fahren- 
heit, and above, steadily for over two years, 
according to Julian C. Miller, of Cornell 
University, who conducted the experiment. 
Seeds were produced only when the plant 
was removed last November to a cooler 
greenhouse where the temperature averaged 
from 55 degrees to 60 Segrees, Fahrenheit 
This cabbage is one product of a series of 
experiments that show that controlled 
temperature has an important effect on 
crops such as cabbage or beets that 
normally require two years to complete 
the cycle of fruit and seed. Vegetative 
growth continues so long as the plant is 



In safeguarding an oil tanker against explosions in loading or unloading* 
flue gas is drawn by a blower into the spray chamber where it is washed and 
cooled. It is then distributed by pipe lines to the various oil compartments 


While filling the ship’s tanks with oil, a 
further safety feature of this flue-gas system 
comes into play. When an ordinary tanker 
is loaded, the vkpors that have to be expelled 
from the tanks to make room for the oil are 
simply pushed out of the vents, or “ullage- 
holes” onto the deck of the vessel. The 
presence of this inflammable vapor calls for 
extreme precautions throughout the loading 


kept at the higher temperature, Mr. Miller 
has found. Seeds are not produced until the 
temperature is lowered, bringing about the 
necessary changes within the plant. 

Ordinarily, farmers and seed growers put 
cabbage plants in storage through the 
winter and set them out the second spring 
to inroduce seed. Recent exp^^mnts at 
Cornell show that the cabbi^ tdgnt 
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The compact, easily portable bitumen spray gun by^means of which preheated 
liquids may be sprayed on concrete, water tanks and reservoirs, et cetera 


quires only « ^o-month rest period tn 
storage at 35 degrees to 40 degrees, 
Fahrenheit, after which the plants can be 
transplant^ to a greenhouse for seed pro- 
duction. In this manner the two-year 
cycle can be compressed into one year. 
This method is particularly desirable for 
growing the first and second generation seed 
of any cross or selection. 

Experiments on annual plants by W. W. 
Garner and H. A. Allard, of the United 
States Department of Agriculture, proved 
the importance of length of day in the 
maturing of annual crops. In the case of 
the cabbage, Mr. Miller has found that in- 
creasing the amount of light had no effect, 
but temperature appears to be a controll- 
ing factor of great importance. - iSVicwcc 
Service, 


Bitumen Spray Gun 

S PECIALLY designed for applying hot 
tar, asphalt, and other waterproofing 
or protective materials to concrete, water 
tanks and reservoirs, pipe lines, penstocks, 
et cetera, a new bitumen gun has been 
developed by the Quigley Furnace Special- 
ties Company of New York City. It is 
an adaptation of, and similar to, the re- 
fractory gun which has been made by this 
company for years. 

Compressed air is used in this gun to 
operate a piston which forces the liquid 
out. The air does not, however, come in 
contact with the material. The formation 
of the spray is mechanical and due only 
to the piston pressure. To operate the 
gun, 15 cubic feet of air a minute is said to 
be required. 

For hot spraying, preheated material 
is put into the cylinder above the piston 
through a charge opening in the top of the 
machine. The temperature of the material 
in the gun is maintained at the proper point 
by a small self-contained kerosene burner, 
a large-scale thermometer being conven- 
iently placed in view of the operator. 

A soecial insulated metallic hose is used, 


The gun is completely inclosed in a steel 
housing mounted on wheels and is 
readily moved from place to place. It 
has a capacity of 15 gallons, or suffici- 
ent to cover about 400 square feet of sur- 
face with one filling. — Poiver, 


Frozen Meat Seems Fresh 

B ritish brains have been hard at work 
to make palatable the famous roast 
beef of England, that has to come in these 
degenerate days all the way from Australia 
or South America. 

The freezing process necessary to carry 
the meat on its long journey dries up all the 


be applied in industry, it will be of con- 
siderable commercial importance, it is 
believed . — Science Service, 


A New Type of Concrete Reservoir 

I N the plain of San-Eulalia, Province of 
T6ruel, Spain, a unique water reservoir 
has recently been built of concrete, reports 
Le Genie Civil, This region is characterized 
by an extremely dry climate, and in order 
to achieve better agricultural results, one 
of the local land-owners installed an irriga- 
tion system utilizing the flow of a well by 
means of a compound motor-pump deliver- 
ing 2000 liters a minute. To facilitate the 
regular distribution of the irrigation water 
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Exterior view of the unique water reservoir thdt was re- 
cently built in Spain. This indicates clearly the manner 
in which the slightly arched sectors were supported by 
vertical ribs which rest on a concrete, 15- point star base 


Interior view of the reservoir partly filled with water. 
The arch design and the gentle slope of the sides are 
readily apparent. The arches extend to a circular plaque 
at the base. It’s capacity is 7580 cubic feet of water 


and it Is claimed that the machine will dis- 
charge the material any distance up to 
several hundred feet with a drop in tempera- 
ture of not over three degrees for each 26- 
foot length. The discharge end of the nozzle 
can be turned at an angle in order 
to reach restricted spaces, and special 
nozzles are available for certain require-, 
ments that may cohie up in practice. 


natural juices. It has been found, how- 
ever, at the Low Temperature Research 
Station at Cambridge ihat when beef is 
frozen and then thawed very slowly, 
practically no fluid is lost. In one ex- 
periment, the time consumed in freezing 
and thawing took nearly 80 days, at the 
end of which the meat was hardly dis- 
tinguishable from fresh. If this method can 


at convenient times, it was necessary to 
construct a reservoir holding 700 cubic 
meters. 

Since the funds available for this pur- 
pose were limited and the earth formation 
at this point was very poor — being incon- 
sistent clay — the unique reservoir that was 
finally decided upon and built was thought 
to be the most feasible. 



SCIENTIFIC AMERICAN 


Nammbm 1928 



Due to the speed and mobility of this motorcycle fire-il^htinft auxiliary, it can 
easily precede heavier equipment in answering a fire alarm or fi^ht small fires 


The reservoir basin was built in the form 
of a wide open cone, the walls of which 
consist of 15 identical sectors, each lightly 
arched. The joint between each pair of ad- 
jacent sectors is supported by a rib resting 
on a base which forms a star with 15 points. 
The center of this base consists of a cir- 
cular plaque which constitutes the bottom 
of the reservoir. By building the reservoir 
in this form, the difficulties offered by the 
ground formation were overcome and a sur- 
face of sufficient support wa.s obtained. 

The construction work on this project 
was accomplished in 50 days and the total 
estimated cost was 7500 pesetas. The de- 
signer was Juan Cordobes, highway and 
bridge engineer of Teruel. 


New Uses For Cadmium 

TN spite of the relatively high price of 

cadmium, the metal is beginning to find 
a number of important applications, says 
the Industrial Bulletin of Arthur D. Little, 
Inc. It has recently been applied to the 
rust-proofing of locks, hardware, automo- 
bile parts, and wire products by a process 
which involves electroplating the cad- 
mium thereon, and subsequently heating 
the plated articles for several hours, 
whereby the cadmium coating is alloyed 
with the metal of the plated article. A 
small proportion of cadmium is often 
alloyed with silver to make the latter more 
resistant to tarnish. 

An especially promising application of 
cadmium appears to be in its addition to 
copper intended for wire-drawing. These 
alloys have a higher tensile strength and 
annealing temperature and greater re- 
sistance to abrasion than hard-drawn 
copper, and as only a small proportion of 
cadmium confers these benefits, its addi- 
tion does not seriously reduce the electric 
conductivity of the wire. 

Cadmium is also finding limited use in 
jewelry, as it gives green alloys with gold, 
and it is employed to some extent in fusible 
alloys. Its addition to aluminum is ad- 
vantageous where the aluminum is to be 
used in the manufacture of aluminum 


powder. The addition of cadmium in this 
instance improves the color and luster of 
the powder and makes it more resistant 
to atmospheric corrosion when used in 
paints or lacquers. 

One of the latest uses reported for 
metallic cadmium is in the manufacture of 
tungsten electric light filaments. An alloy 
of 42 percent cadmium, 53 percent mer- 
cury, and 6 percent bismuth, is impregnated 
with tungsten powder. The mixture is 
made into wire by the extrusion process, 
and after passing through a die, is heated 
to drive off the alloy, and finished by heat- 
ing in a vacuum to consolidate the tungsten. 


According to Engineering and Mining 
Journal, production of metallic cadmium 
in the United States in 1927 amounted to 
1,074,645 pounds, an increase of 38 percent 
over 1926, as reported by producers to 
the United States Bureau of Mines. During 
1926 and 1927 its price remained at 60 
cents a pound but recent increase in the de- 
mand for cadmium as a plating metal has 
caused the price to rise to 65 cents. 

Fire-fighting Auxiliary 

W HAT is perhaps the world’s smallest 
efficient piece of motor-driven fire 
apparatus has been designed and is now 
being manufactured by the Indian Motor- 
cycle Company of Springfield, Massachu- 
setts. It consists of a motorcycle to which 
is attached a side-car chassis holding a 
complete set of fire-fighting equipment. 

The equipment consists of a 25-gallon 
chemical tank, a two and one half gallon 
foam extinguisher, a two and one half 
gallon soda-and-acid extinguisher, (all of 
the fire department type), and four small 
extinguishers. Other pieces of equipment 
carried are: hydrant wrench, plaster hook, 
fire broom, crow-bar, fireman’s axe, and 100 
feet of chemical hose in a wire basket. 

The entire equipment is only about eight 
feet long and four faet wide. Its speed is 
said to be about 65 miles an hour. Thus it 
should prove a valuable adjunct to air- 
ports where, in the event of a crash, quick 
action may be necessary in fighting the 
resulting fire. In cities throughout the 
country it is already being used as an 
auxiliary. Its speed and maneuverability 
enables it to reach a fire long before the 
heavier apparatus can arrive. 


Details of New Welding Process 

W HILE the Electronic Tornado weld- 
ing process was mentioned in the 
Scientific American Digest in the April 
issue, this was in effect an advance notice, 
(Please turn to page 462) 
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This grainless wood board 
can be cut out, punched, 
die cut and shaped/ 

Has a smooth, attractive surface on the face side and requires no paint for proteo 
tion. Also takes any finish beautifully. Possesses uniform strength^ highly resistive 
to moisture, very dense and tough. New uses discovered almost every week. Send for 
large free sample^ and find out what you can do with Masonite Presdwood. 


If you are a manufacturer, an 
inventor or a mechanic of any 
kind, you will certainly want to 
know all about Masonite Presd- 
wood, the grainless wood board 
of a thousand uses. 

Presdwood has now been on 
the market over two years, and in 
scores of industries it has helped 
to make good products better and cut down operating 
costs. 

In fact, results prove that Presdwood is workable 
and adaptable almost beyond belief. It can be cut 
out. It can be die cut and punched. It will not 
crack or check. It will not split or splinter. It can 
be used on saw, planer, sander and shaper. It is 
highly resistive to moisture, it has uniform strength, 
it is very dense and tough. It has a smooth, attrac- 
tive suriace on the face side, requires no paint for 
protection, and takes any finish beautifully. 

“A truly wonderful product,” says practically 
everybody who has put it to the test. And note 
particularly that Presdwood contains no foreign sub- 
stance of any kind, not even a chemical binder. It is 
simply wood torn apart and put together again — 
clean, fresh wood straight from the forest, and 
nothing else! 

Astonishing range of uses 

Tliere actually seems to be no limit to the uses 
for Presdwood. We ourselves are astonished almost 
every week by some entirely new and unexpected 
demand for it. 

Not only are thousands of feet of it going inU) 
the making of such things as table tops, breakfast 
nooks, store fixtures and signs, but it is being exten- 
sively used in the manufacture of toys, doll houses, 
fire screens, tension boards, bread boxes, clothes ham- 
pers, and dairy containers. 



Bank vaults and telephone 
booths are lined with Presdwood. 

It is being widely used in build- 
ing steam boats. It makes an 
ideal flooring for dance halls and 
park pavilions. It is becoming 
more and more popular for all 
kinds of paneling. 

Cooling trays for hot castings, 
starch trays for candy factories, bedroom screens, in- 
valid trays, incubators, dust arresters for journal 
boxes, bowling alleys, and shutters for Dutch Colonial 
Houses — all of these things are made of Presdwood. 

Where especially fine, smooth work is required, 
there is nothing like Presdwood for concrete forms. 
Presdwood is used extensively in making movies. 
Not forgetting that the Chicago Art Institute has 
found this grainless all- wood board an excellent ma- 
terial for backing and protecting rare works of art! 

Try Presdwood yourself 

Presdwood has scores of other uses, and new luses 
are being discovered week after week. Remember, too, 
that Presdwood is not only workable almost beyond 
belief, but that it positively will not damage tools. 

Adaptable for any woodworking machinery, uni- 
formly strong, and highly resistive to moisture, it can 
also be lacquered, painted, stained or varnished. 
And yet it requires no paint for protection. 

Write for a large, free sample of Masonite Presd- 
wood, and find out what it will do for you. It may 
be the very material for which you have long been 
looking. It may enable you to make a worthwhile 
improvement in your product, and at the same time 
lower your operating costs. Try Presdwood for 
yourself! 

MASONITE CORPORATION 

Sales Offices: Dept. 1611, 111 W. fPashington St. 

Chicago, lUmoiB 



FOR PLAYHOUSES AND TOYS MOls! Laurdp MUnsaippi 11^ BUILDING BOATS 



Masonite 



iVJlPRESDWOOD 
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Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

/fi charge, Daniel Guggenheim Sch(H}l of Aeronautics, Sew York City 


Developing Motion Pictures in the Air 

T he development of motion pictures in 
the air so as to save time in their 
delivery to Broadway theaters is another 
airplane achievement. Competition in the 
delivery of motion pictures of the Repub- 
lican National Convention at Kansas City 


was naturally very keen. The Ritchfield- 
Paramount News- Associated Press flying 
laboratory undertook the task of developing 
films in the air. 

It was intended originally to use the 
Fokker-10, a large machine with ample 
space in its fourteen-passenger cabin. The 
Fokker was unavailable at the last mo- 
ment and a five-passenger Ryan brougham, 
similar in design to the famous Spirit of 
St. Louis, had to be used instead. 

The cabin behind the pilot’s cockpit was 
converted into a dark room. The first 
problem was to procure developing tanka, 
drying racks and a printing machine that 
could be installed in the very small space 
available. A battery was installed to 
drive the printing-machine motor. 

Negative titles were made in advance as 
it would have been impossible to set up 
type in the airplane, in addition to the 
other operations necessary. Since the pro- 
gram of the convention was known, these 
titles could be easily written ahead of the 
event itself. 

The negative was developed on a spiral 
reel, then immersed in a hypo tank and 
finally washed enough to keep the film 
about two weeks. Racks which could be 
revolved inside the cabin were used to dry 
the negative, which ran about 100 feet in 
length. The windows were opened and the 
propeller wash of the plane practically blew 
the water off the film. The negative was 
then cut and the titles inserted. It was 
then ready for printing. 

The major part of the work was done 


while flying over the Alleghany Mountains 
between Cleveland and Bellfonte. Fog 
brought the plane down for several hours in 
its 1200 mile journey, and for part of the 
route the weather was too bumpy for 
developing work. Nevertheless the films 
were delivered on Broadway many hours 


ahead of all others which had been delivered 
by plane, but developed later on the 
ground 

Parachutes for the Entire Plane 

N O ARMY, Navy or air-mail pilot ever 
goes aloft without wearing a parachute. 
Jumping with the parachute has now 
become an accepted part of an airman’s 
training, and after the first few jumps it 
becomes almost a matter of routine. Pilots 
sometimes purposely delay the pulling of 
the rip cord so as to get more of a thrill out 
of their jumps. In all commercial flying, 
where passengers are not carried, the para- 
chute is of indisputable value. 

Where passengers are carried on trans- 
portation lines, the matter is more compli- 
cated. If the pilot carries a parachute and 
the passengers do not, there is always the 


danger that the pilot may jump and leave 
the passengers to their fate— although our 
devoted airmen are not likely to desert their 
charges in such fashion. Therefore pilots 
are not allowed to carry parachutes in pas- 
senger transportation. 

The question arises whether both pilot 
and passengers should be provided with 
'chutes, which would be the counterparts of 
life belts at sea. Unfortunately very few 
passengers can be relied upon to jump at the 
crucial moment. In an enclosed cabin 
monoplane, the passengers would probably 
find it impossible to jump. 

European practice is strongly against the 
use of parachutes for passengers, but both 
in Europe and in the United States a num- 
ber of devices have been seriously con- 
sidered to increase passenger safety via a 
jump through space. One suggestion is 
that the passenger cabin be connected to a 
parachute, which could be released by the 
pilot and sustain the cabin in safety while 
the rest of the plane hurtles through space. 
Another suggestion is that all passengers 
wear parachutes which will open auto- 
matically, and that at the will of the pilot 
all passengers would be launched through 
the floor into space. This idea does not 
seem particularly pleasing. 

Perhaps the most attractive idea is that 
of a giant parachute which could sustain 
the entire plane in case of need, 

This is the plan on which IK h. 

Hoffman of Wright Field is . He 

has developed and is perfecting a giant 
parachute 84 feet in diameter. It is struc- 
turally a reproduction of the usual man- 
carrying type, having a pilot 'chute, vents 
in the dome and the same weight and 
quality of silk and the same type of shroud 
lines. It has more panels than the ordi- 
nary 'chute, namely 96, and more shrouds, 
namely 48, 

Many tests have been performed with 
this giant ’chute. A 1600 pound bomb has 
been twice released from a bombing plane 
flying at an altitude of several thousand 
feet. One difficulty that developed in these 
tests is that the lift of the parachute was so 
great that it refused to deflate on striking 
the ground and carried the weight of 1600 
p(itinds a great distance across the field 
before it could be halted. A positive 



The Ryan cabin plane that carried the portable picture developini equipment: 
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pondcncc point, 
general use. 


RIGID — Tempered to armor-plate hardness. Will not 
\.JfXyCft shttde even under heav^ pressure. Unequaled for mani* 
folding The salesman s friend. 

■ erx .1 STIFF - FINE - Writes without pressure Makes a 
thin, clear line and small figures with unerring 
accuracy. Popular with accountants. 

CT)* 7 FLEXIBLE— FINE— As resilient as a watch-spring 

AtTXti, Fine, tapered point; ground fine to shade at any 
angle Loved by stenographers. 

■ 027 BLUNT— An improved stub point. This point 

makes a broad line. May be held in any position. 
Liked by rapid writers, 

' j ROUNDED— A different pen point The tip 
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^ /he popular way today is to pick your pen 
point by color. Thousands by this simple 
method are now enjoying real writing com-* 
fort for the first time. Quickly and accurately, 
from six different styles, you select the pen 
point best suited to your way of writing. The 
perfectly balanced No. 7 stainless holder of 
Ripple Rubber, fitted with a personally selected 
point, assures permanent fountain pen satis* 
faction. Without further delay ask the nearest 
merchant to show you all six styles of No. 7* 

Number Seven Desk Sets 

The same accurate method for securing perfect pen point performance is now 
available in Waterman’s new movable Gyro-Sheath Desk Sets. By far the 
most practical desk ornaments ever offered. Of onyx and marble in modern- 
ized classical outlines, they are creations of rare beauty. And the Special 
No. 7 pens, with color band inlay on artistic tapering holders of Ripple- 
Blugreen, Ripple-Olive and Ripple-Rose, complete a variety of ensembles of 
exceptional charm. Ideal for office or home use, or, as gifts of distinction. 

L. E. Waterman Company, 191 Broadway, New York J 
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The Reference Book That Fascinates 


The Scientific American Annualog for 1929, the unique reference book, different in matter and 
manner from any other publication in the world (except the Annualogs that have preceded it) is now 
off the press. 

Not only is it the log of science and industry for the year — an array of facts and figures, just the 
things you want to know, and assembled in no other one volume, but it makes fascinating read- 
ing. It includes the most notable articles of the year which have appeared in scientific jour- 
nals, reports of original research on important subjects, and scientific items of interest gathered 
from a multitude of sources. 

Here are a few of the things it covers: — 


Evolution of Cosmology 

Fog Dispelling 

Li^tning Prevention 

Noble Gases 

Velocity of Light 

Gravitation of Moon and Earth 

Industrial Alcohol 

Petroleum from Coal 

Celotex 

Our Nerves 


Prohibition 
Fireproofing Wood 
Copper Hardening 
Pearl Culture 
Public Benefactors 
Electricity’s Progress 
Television 
Auto Steering Gear 
Helicopter Experiments 
Ocean Flights 


Diesel Engines in Motor Cars 
Electric Arc Welding 
Synthetic Ammonia 
Artificial Silk 
Medals of Distinction 
Progress of Medicine 
Developments in Vitamins 
Adherent Metal Plating 
South African Diamonds 
Federal Irrigation 


\ 


\ 


\ 
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In its way the Annualog is as important as the SCIENTIFIC AMERICAN. To- 
gether, the book and the magazine make an ideal combination. One is com- 
plementary to the other. Because the man who wants the one will want the 
other too, we are making this special introductory combination offer for this 
first announcement of the issuance of the 1929 Annualog from the press. But 
you must act promptly. 


\ 


Send me the 1929 
Annualog, the Scienumc V 
American for 1929 and tlu* N 
December, 1928. Issue in accord- V 
ance with your special offer in the 
Novembc'r issue. Check (or monc> 
order) for $4.00 is encltwcd. 


Name 


\ 


\ 


Street cind No. 


\ 


P.O., 


\ 


.State 


Annualog for 1929 

SCIENTIFIC American for 1929 
January to December inclusive 

December 1928 issue 
of SCIENTIFIC AMERICAN 

\ 


$1.50 \ 
4.00 

► 

.35 

$5.85 ‘ 


ALL 
for only 
$4 
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International 

4 and 6-cyIinder 

Speed Trucks 


THESE MODELS 

THE SPECIAL DELIVERY !• a apeedv 
and aturdy ^ 4 -ton truck, of 124-inch 
Trheelbasc, and admirably adapted for 
most any light- haul requirement. 

THE SIX- SPEED SPECIAL is a 1 -ton 
job with 6 speeds forward and 2 reverse. 
A speed for every need; power for every 
emergency. 

Model S is a general -purpose truck for 
regular hauling and delivery of 1 ^ • ton 
loads. Supplied with either 4 or 6'Cvlinder 
engine. 

Model SF-34, 4-cylinder, and Model SF- 
36i 6 -cylinder engine. Both of LS-ton 
capacity* 

Model SF-46, 2 -ton capacity, with 6 -cyl- 
inder engine and 4 forward speeds. 

Models SDf44 and SD<46 (4 and d-cnin- 
der). Heavy-Duty Speed trucks, especially 
designed for dump and trailer work. Four- 
speed transmission and cantilever rear 
springs. 


A, 


Always in the front rank 
in truck engineering, 
the International line of 
Speed Trucks is now offered 
with important improve* 
ments throughout, in design 
and construction* 

Greater economy in oper^ 
ation, roomier bodies, new 
cabs, greater driving ease, fuel 
and air cleaners, longer and 
stronger frames* The same 
reliable spring suspension as 
before, and four* wheel brakes 
on every model! One of the 
examples of International 
advanced engineering is the 
Six*Speed Special— the only 
Heavy-Duty Speed Truck 
built ivith 6 speeds forward 
and 2 reverse* 


Capacities range from ^ ton 
to 2 ton8,andall lU, 1 /2 and 2* 
ton models are available with 
either 4 or 6*cy Under engine* 
There are bodies for every 
kind of work a truck must do, 
from economical excavation 
to delivery de luxe* There is 
speed for good going, plenty 
of power for bad, and sturdy 
stamina to stand up under 
every load* Trucks easy to 
ride and drive, easy to look at, 
easy to like! 

And every International 
Speed Truck is all truck— not 
a rebuilt passenger car in the 
line* Every one of them is 
built for work — and famous 
for it* And they are better 
trucks now than ever! 


In addition to the Speed Trucks, the 
International Line also includes 
Heavy-Duty trucks ranging from 
2%-ton to S-tonsizeSfMotorCoacheSp 
and McCormiek-Deering Industrial 
Tractors* All are sold and serviced 
hy 169 Company-owned branches 
throughout the United States and 
Canada, and dealers everywhere* 


International Harvester Company 

OF AMERICA 

606 So. Michigan A VC. (incorporated) Chicago, 111. 
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release mechanism is being designed which 
will separate the parachute from the weight 
carried when the ground is struck. A quick 
deflation method also is possible. 

In California, a plane parachute has 
actually been used to lower a “Jenny** 


craft must be capable of alighting at say 
Curtiss Field, or the Newark Airport, and 
at the same time, in case of engine failure, 
must be able to take care of itself at sea. 
Depending on the mail load carried, weather 
conditions and other factors, it is hoped to 



Catapult runway on the after deck of the He de France, This is designed for 
use with an amphibian plane, which is a necessity for the work to be done 


plane, although with somewhat indifferent 
results. Major Hoffman is quite confident 
that he can perfect a reliable and simple 
parachute that will sustain the largest plane 


save from 20 to 36 hours on the delivery of 
transatlantic mail. The plan will only be 
available to passengers after it has been 
thoroughly tested out with mail. 


at Seattle, Washington, quite recently. 

A Travel- Air OX-6 biplane was employed 
to snatch up a 36-pound pouch of air-mail 
matter. The equipment in the plane con- 
sisted of a drum on which was wound a steel 
trailing cable fitted at the end with a small 
steel ball. A safety spring in the drum 
allowed immediate unwinding of the cable 
if entangled with an object on the ground. 
On the ground the load to be picked up was 
held ready in a large metal trough, 
V-shaped, and with sides eight feet high to 
guide the steel ball. 

The unit was mounted on a turn-table so 
that it might face directly into the wind. 
The ball was dragged through a sand 
approach into this large slot until it reached 
a narrow slit and engaged an aluminum 
thimble. The thimble in turn was con- 
nected directly by a short piece of cable to 
the load. For large loads where inertia 
might create a serious problem, the load is 
to be hurled forward at a speed of 45 miles 
an hour by a spring trap that is released 
automatically when the ball engages the 
thimble. 


Giant Seaplanes 

ADVOCATES of the airship maintain 
that for transatlantic flying, the air- 
ship is far superior to the airplane because 
of its greater range and carrying capacity. 
Seaplane constructors in Germany chal- 
lenge this assertion. They are of the 
opinion that very large seaplanes can be 
built, equipped with so many engines that 
the danger of power plant failure will 
disappear, and with hulls so large and 
sturdy that they can outride the roughest 


at need. 


Catapulting Off a Liner 

A GREAT many of our warships now 
carry fighting or observation planes 
on board, and catapult them from gun 
turrets which can be swung into the wind no 
matter what its direction. It has often 
been suggested that similar methods could 
be employed on board ocean liners to 
expedite the delivery of mail, and our 
readers will no doubt remember that 
Clarence D. Chamberlin, the transatlantic 
flier, has actually flown a plane off the 
Leviathan, making his get-away from an in- 
clined platform and flying safely to land. 
Chamberlin used a Sperry Messenger, 
lightly loaded, and needed only a com- 
paratively low speed and a short run to get 
safely into the air. 

With a heavy mailplane, a simple run- 
way, even though inclined, may not suffice. 
Accordingly, on the French liner lie de 
France, a catapult has been installed. While 
the details available are scant, it is fairiy 
clear that the catapult consists of a 
carriage moving on two rails, and pulled by 
a cable which is wound up by a com- 
pressed air motor. The runway will be 100 
feet in length. Compressed air is no doubt 
being used because it can be made to 
furnish, a great deal of power for a very 
short time, and can be made to exercise its 
full power at very short notice. 

The catapult is placed on the after-deck 
and is in charge of Lieutenant Commander 
Demourgeot, who arrived here to study 
landing facilities on shore and the various 
formalities that might have to be met. Ho 
has already launched his plane off the He 
de France as she neared port at both ends 
of her run. 

An amphibian is necessary because the 


Picking Up Mail in Flight 

S INCE the function of the airplane is 
above all to save time, it is a fascinating 
idea that a plane should be able to pick up 
or discharge a mail or freight load without 
landing. Air Transportation reports some 
interesting experiments in this direction, 
made by the inventor. Dr. Lytle S. Adam 


The Rohrbach Company is building a 
series of eight three-engined flying boats of 
the Romar type, which are to be put in 
service between Germany and the Argen- 
tine. The Romar has three engines of 
600 horsepower each and is one of the larg- 
est planes ever built. 

{Please turn to page J^67) 



A demofistratton of the device for picking up mail bogs from a speeding plane. 
At left is the reel carried on the plane, and at right, a model of the trough 
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...via Western Electric 


T H K very program tnat goes on 
the air through the well-known 
Western Electric microphone and 
broadcasting equipment can come into 
your home through the Western Elec- 
tric No. 560-A.W. loudspeaker! 

Wake up your radio with this new 
voice. 

Let it tell you of the wonderful 
things there are in the air — things 
you do not suspect and cannot enjoy 
until you have a loudspeaker that 


brings them to you, in every delicate 
tone from the highest, sheerest violin 
tremolo to the deepest, fullest ’cello 
note. 

All-around quality is inherent in 
this Western Electric loudspeaker. It 
is part of a 50 -year old tradition cov- 
ering a whole family of related prod- 
ucts in the field of communication, in- 
cluding the nation’s millions of tele- 
jjhones and network of switchboards 
and cables. 


Western Electric 


LOUD8PKAKER 
Distributed by 


electriT company 

Through authorized dealers everywhere 
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Industries From Atoms 

\ 

A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


Tiny Tablet Sterilizes Drinking Water 

‘‘COME little bug is going to find you 
some day” ran the pessimistic refrain of 
a dbng popular when “germs” first gripped 
the public’s imagination. The little bug’s 
chances of connecting get slimmer with each 
advance of chemical science, and now with 
the announcement of succinchlorimide, the 
drinking water route to our vitals is barred 
to him. Developed by the United States 
Army Medical Corps, succinchlorimide is 
prepared in tablets, one of which, simply 
dropped in bacteria-infested water, promptly 
and permanently terminates the malicious 
career of the disease carriers. 

Succinchlorimide is expected to prove a 
great boon to soldiers in the field, campers, 
tourists, and others who often find them- 
selves in the open country without any 
effective means of sterilizing water, said 
Major C. B. Wood of the United States 
Army Medical School, who discussed the 
new disinfectant before the Institute of 
Chemistry recently. Major Wood expects 
the substance to be officially adopted by 
the Army and Navy Departments. 

“By working with a derivative of 
succinic acid containing active chlorine, we 
hit upon this new succinchlorimide,” says 
Major Wood. “A tablet or two of this will 
kill all disease-producing germs in a canteen 
of water. The taste is barely changed. 
The compound does not*- as far as we know 
— deteriorate, this giving it a decided 
advantage over bleaching powder, which 
was formerly used for the purpose.” 


Dust Induces Rain 

A LTHOUGH the chemist was one of the 
first to brand the claims of professional 
rain-makers as nonsense and quackery, he 
is interested in the possibility of inducing 
precipitation by truly scientific methods. 


While it is impossible to produce rain from 
an atmosphere that does not contain 
sufficient moisture, scientists have found 
that various forms of dust, added to air 
saturated with moisture, bring about 
precipitation. 

An interesting demonstration of this 
phenomenon was given before the Institute 
of Chemistry recently by Professor C. F, 
Knipp, of the University of Illinois. Tak- 
ing a vessel in which the air had been 
saturated with moisture just short of pre- 
cipitation, he introduced dust by lighting a 
match near the retort and allowing the 
smoke to filter in. Immediately the fog 
turned into rain. 

There is a mathematical reason for this 
assistance from smoke, or any other dust, 
in making rain. The drop of water gets 
itself wound around a particle of dust as a 
nucleus and therefore falls with greater 
force. Raindrops are sometimes as large 
as one-twentieth of an inch in diameter. 

In some parts of the country, firing of 
cannon has been employed in making the 
rain come down. This has been believed 
to be through aiding atmospheric conden- 
sation, but what really happens is that the 
firing of the cannon does not bring the 
rain down so much through concussion and 
condensation as through the dust raised, 
which acts as nuclei for the condensation. 


Not Anjry — Just Too Sweet 

T he angrier one gets, the sweeter he 
becomes, declared Dr. Oliver Kamm, 
director of the Chemical Research Depart- 
ment of Parke-Davis and Company’s 
laboratories at Detroit at a recent session 
of the Institute of Chemistry. 

“Anger increases the secretion of the 
suparenal gland, the blood pressure is 
raised and the sugar content of the blood is 
increased,” said Dr. Kamm, Sugar is a 


fuel for the blood, it was explained, and it 
is needed in increased quantity during 
any excitement. 

Heretofore, science has been able to 
make but a limited study of the glands, 
believing that each had but one hormone, 
or speeder-up of body processes. But now, 
according to Dr. Kamm, who is an authority 
on glandular chemistry, two hormones have 
been discovered in one gland at least. 

“Later on, when we refine our work,” he 
said, “we may discover more, and even- 
tually, it is hoped, science will be able to 
manufacture them synthetically. 

“It has already been discovered,” con- 
tinued Dr. Kamm, “that the pituitary 
gland possesses two hormones. These are 
both so closely alike that they have been 
called chemical twins. But the functions 
are different, one being used in raising 
blood pressure and the other in aiding 
child-birth. 

“Possibly the thyroid will be the next 
gland to yield a second hormone.” 


Vitamins Glorify the Oyster 

Y^ITAMINS keep cropping up in the 
^ most unexpected places and give us 
new respect for some of the foods we have 
been eating all our lives without giving 
them proper credit for supplying us with 
these mysterious substances so vital to our 
health. 

One of the latest investigations conducted 
by the Bureau of Chemistry of the United 
States Department of Agriculture glorifies 
the oyster as a good source of vitatnins 
A, B, and D. Fresh Chesapeake oysters 
were frozen, ground, and fed to albino 
rats. Two grams of oyster furnished 
sufficient vitamin A to cure rats of xe- 
rophthalmia. 

Tests made by the curative method 
showed that 3.5 grams contained nearly 



This rotary lime kiln (left) would be remarkable for its 
size atone, as it is 12$ feet lon|t»ei^ht feet in diameter, and 
is built of flve-eitbth inch plate* Prom a technical point 
of view, however, it is interestfnd as an example of the 
application of welding to the construction of large 



equipment. This particular kiln was tested against two 
others of riveted construction (right) and found to be the 
stronger* Also, the omission of butt straps reduced 
the weight 14 percent* and thus saved conuderable In 
Mt cost and in lower power consumption and upkeep 
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For All the World — 

Norton Abrasives 



The part that abra~ 
sires and grinding play 
in our life today is most 
unusually portrayed in 
a motion picture film, 
"The Age of Speed/* 
Suitable for meetings of 
civic clubs, engineer- 
ing societies, industrud 
organizations. Loaned 
uprm request* 


Norton abrasives, trade-marked Alundum and Crystolon, are 
made to meet the requirements of metal workers the world over. 


Norton manufacturing facilities include bauxite mines in Arkansas, 
electric furnaces at Niagara Falls, N. Y. and Chippawa, Canada, 
grinding wheel making plants in Worcester, Mass., Hamilton, 
Ontario, La Coumeuve, France and Wesseling, Germany. 


Norton grinding ma chin es, floors, refractories and porous {dates 
are produced in the home plant in Worcester. 


NORTON COMPANY 
WORCESTER, MASS. 




NORTON 


Grinding Wheels 
Grinding Machines 



Refractories -Floor 
and Stair Hies 
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enough vitamin B to supply the needs of 
young rats. For long continued normal 
growth, however, a little more than five 
grams was required. Five grams of oyster 
given to rachitic rats daily for 10 days in- 
duced slight calcification of the bones 


studied by chemists, it was found that 
helium gas was one of the products formed 
by the ^*decay" of this remarkable sub- 
stance. Still later, helium was found to 
exist in small amounts in some natural gas. 

Romantic as is the history of helium, 


countries which have natural gas and little 
petroleum, or in countries which have 
neither. Fuel experts look with interest 
on the experiments and believe that they 
may bring some startling changes. 

Since natural gas contains the same ele- 
ments as lubricating oil, namely hydrogen 
and carbon, it is only necessary to re-ar- 
range the atoms into more complicated 
molecules to convert gas to oil. Dr. Lind’s 
experiments indicate that electronic bonv 
bardment of the molecules may bring 
about the re-arrangement at the will of the 
scientist, once he learns to apply and control 
his new tool. 


The non-rigid C-7, the first airship to bo inflated with helium 


comparable with that produced in the same 
length of time by four milligrams of good 
cod-liver oil. Thus those who like oysters 
may find added satisfaction in the thought 
that they are taking their vitamins wliile 
indulging their palates. 

In England, British research experts 
have found a way to produce what they 
call a synthetic vitamin D by the use of 
ultra-violet light. Because of the com- 
parative shortage of natural sunshine, it is 
proposed to use this process to increase the 
health-giving properties of butter and other 
foods to make up for the lack of sunlight. 
It is claimed that foods thus treated cure 
tendencies toward such diseases as rickets 
which result from improper diet and in- 
sufficient exposure to ultra-violet light. 


Romance of Helium Gas 

B efore anyone had ever seen or heard 
of the element helium, chemists were 
convinced that such a substance existed 
somewhere. This belief was based on a gap 
in the periodic table — that classification of 
all the known elements in order of their 
atomic weights which disclosed the family 
relationship of certain groups and made 
possible the prediction of the properties of 
undiscovered elements which would fit in 
the blank spaces. 

And as they say in the bed-time stories — 
where in the world did they find helium? 
The strange part of it is that this strange 
gas was first discovered, not on the earth 
at all, but on the sun by means of the 
spectroscope. Later, when radium was 


modern applications of its useful properties 
are equally appealing. Foremost, of course, 
is its use in lighter-than-air craft, a develop- 
ment which must be largely credited to the 
United States Navy. Although not pos- 
sessing quite the lifting power of hydrogen, 
helium is non-inflammable and conse- 
quently is much preferred for safety con- 
siderations. 

From its function in the clouds, helium 
now descends to an equally romantic role 
in the waters under the earth, since it has 
been found to be ideally adapted, in mix- 
ture with oxygen, for the mitigation of 
'‘caisson sickness” or ”the bends” in deep 
sea diving and underwater work. 

The illustrations show the first dirigible 
inflated with helium and some views of one 
of the very few plants producing the gas 
commercially. 


*‘Radio Chemistiy” Gives Promise 
of Synthetic Oil 

” jD ADIO Chemistry, ”a new field in chem- 
istry, which ih one of the results of the 
discovery of radium, seems to make pos- 
sible the breaking up of a heavy petroleum 
into gasoline. By a similar method, light 
natural gases may be used to form the 
heaviest oil. 

This wizardry of chemistry, recently 
described by Dr. Samuel C. Lind, director 
of the University of Minnesota School of 
Chemistry and former director of the 
Bureau of Mines, may be of no practical 
importance at the present time in this 
country, but it is likely to be important in 


Millions in Precious Metals Used in 
American Mouths 

'T^HE amount or value of the precious 
^ metals consumed in dentistry is prob- 
ably amazing to most people. The Ameri- 
can people use almost as much gold, silver 
and platinum to modernize their masticat- 
ing facilities as they do to adorn themselves 
with jewelry. In view of the magnitude 
of this consumption of the precious metals, 
it is not strange that metallurgists have 
recently turned their attention to the 



Synthetic mixtures of oxygen and 
helium are employed in this double 
compartment caisson for mitiga- 
tion of "bends” or caisson disease. 
Double doors allow entry to main 
compartment by first building up 
pressure in outer compartment 

specific and very exacting requirements of 
the dentists. 

Reginald B. Williams, ^addressing the 
American Institute of Mining and Metal- 
lurgical Engineers recently, explained that 
the demands made upon manufacturers by 
the dentists are extremely varied. They 
must supply metals of tensile strength 
ranging from approximately 80,000 to 
100,000 pounds per square inch and even 
more. The metals must be workable and 
{Please turn to page 470) 



The helium extraction plant of the Helium Company, A battery of Cooper gas compreaaors used in the Helium 

from which helium is shipped to Lakehurst, New Jersey Gompan/s plant. Helium is recovered from natural gas 
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'THE MOTOH. 





In the chain of modern mase pro- 
duction no single part is indepen- 
dent of the others. Motor perform- 
ance is more important than ever 
before; motor bearings are more 


important. * * * Westinghouse 

motors have Seated^leeve hearings. 
Oil can’t get out; dirt can’t get in. 
The chief cause of motor burnouts— 
oil soaked windings — is eliminated. 


WBSTINGHOUSE ELECTRIC a MANUK ACTURINC COMPANY 
Eut PitUbursk W«riw, E»»i Pltt»bar«b, P». 

Smlm ClgUm In mil Prlndfnl CMm •/ Ihn VnM Smtm mnd FmrmIgH Countrim 

Htfesttni^bouse Mqtois 

With Seahd-Skeve Bearings 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Tracing the Radio Echo roof” and return, and not nearly as far as 

V AGRANT radio waves which circle the the round-the-world path. It requires 
North Pole and return to receivers in about one seventh of a second for radio 
the earth’s temperate latitudes have been energy to circle the earth, since radio energy 



Here is a real radio enthusiast. O. Mampe, of Palisade, New Jersey, has built 
this baffle-board loudspeaker. The board measures four and one half feet 
wide by five and one half feet high. Three. dynamic speaker units arc used 


given by Dr. J. Barton Hoag of the Ryerson 
Physical Laboratory, University of 
Chicago, as the probable cause of radio 
‘‘echoes” which scientists have as yet 
been unable to explain. 

Signals which have traveled entirely 
around the world and returned to be 
recorded near the point of transmission, or 
radio energy which is apparently directly 
reflected back to the earth from the “radio- 
roof,” account only in part for the echo* 
signals noticed by Dr. Hoag and other 
experimenters, according to a University of 
Chicago report. 

It was pointed out that the returning 
energy of the echo was received before the 
elapsed time required for the signal to circle 
the globe, but too late to be considered as 
returning energy reflected from the “radio- 
roof,” or Kennelly-Heaviside layer. 

Dr. Hoag suggests that at the North 
Pole the “radio-roof,” or reflecting layer, 
forms a deep inverted bowl above the earth, 
rising to perhaps 300 miles above the normal 
height of the layer. He said the radio 
waves might revolve in this bowl before 
descending to actuate his electrical record- 
ing apparatus. 

According to Dr. Hoag, the “echo” signals 
are received on a high-speed photographic 
film, which is exposed at the rate of five 
feet per second, at intervals of .01 to .04 of 
a second after the main wave. The time 
interval indicates that the signal is traveling 
much farther than vertically to the ‘^radio- 


travels at approximately the same si>eed as 
light, or about 186,000 miles a second. 

Dr. Hoag and his associates believe the 
results attained from the experiments will 
be fruitful in solving long distance radio 
transmission troubles. It has been found 
necessary to work at night because the 
“echo” signals fade out as the sun rises. 


The First Paid Radio Message 

T hirty years ago radio telegraphy 
was officially adopted as a public 
means of communication when Lord 
Kelvin paid Senatore Marconi one shilling 
for the transmission of the first paid 
message. 

This historic message was sent by Lord 
Kelvin, who at that time, with Lady 
Kelvin and Lord Tennyson, was visiting 
Senatore Marconi's experimental wireless 
station at Needles, Islaof Wight. In order 
to show his appreciation of the work the 
inventor of radio had accomplished and to 
illustrate his belief in its commercial 
future. Lord Kelvin insisted upon paying 
one shilling eech for wireless telegrams 
which he sent to Sir George Stokes, at 
Cambridge; to Lord Rayleigh and Mr. 
W. H. Preece, in London; and to Dr. 
McLean, his chief assistant in the physical 
laboratory of the University of Glasgow. 

The message from Lord Kelvin to Sir 
George Stokes was as follows: 

!‘This is sent* commercially paid, at 


Alum Bay, for transmission through ether. 
One shilling to Bournemouth and thence 
by postal telegraph, 15 pence, to Cam- 
bridge.” 

During the 30 years which have elapsed 
since this incident at the Isle of Wight, 
wireless telegraphy has achieved more than 
Lord Kelvin could have foreseen, and today 
there is hardly a corner of the world which 
cannot be reached by wireless communica- 
tion in which wireless does not take its 
part in daily communication routine. 


Where Radio Reception 
Is a Crime 

H OW often have you said or heard, “It 
is a^crime to broadcast such stuff 
that?” And the speaker may literally be 
right. But would you call it a crime to 
listen in? 

In European countries where receiving 
sets are subject to a Government tax, a spy 
system is unavoidable if the license fee is to 
be uniformly and equitably distributed. 
This involves the imposition of penalties 
upon the so-called radio pirates. 

In Soviet Russia, for instance, to own and 
operate a receiving set without Government 
license is an infraction bordering up6n 
criminality, if we are to measure the offense 
by the penalty imposed. The way of the 
transgressor is exceedingly hard if he is 
proven guilty of “clandestine listening.” 



Herbert 

A rear view of the baffle-board 
speaker shown above. The three 
units and the power aiMlifier are 
plainly visible. The baffle itself is 
made of seven-eikhths inch wood 

The maximum penalty is three years 
imprisonment. 

A boy in Leningrad, recently haled to 
court on a charge of operating a radio 
receiver without license, was found guilty 
and sentenced to hard labor for a period of 
three months. The judge, in determiuinE 
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Step into the laboratory, and see why 

USTERINE 

fuU strength is effective against 

SORE THROAT 



Have you tried the new 
Listerine Shaving 
Cream? 

Cools your skin whU« you 
shave and keeps it cool 
afterwards. An outstand- 
Ink sbavtna cream in every 
respect. 


Prevent a cold this way? 
Certainly! HHHH 


Millions of ordinary colds start 
when germs carried by the 
hands to. the mouth on food at- 
tack the mucous membrane. 
Being very delicate it allows 
germs foothold where they de- 
velop quickly unless steps are 
taken to render them hannless. 

You can accomplish this by 
rinsing your hands with Lister* ^ 
ine, as many physicians do^ be- 
fore each meal. Listerine» as 
shown above* is powerful 

U.»rl« to 
thtt let it dry (m 



the bands. This simple act 
may spare you a nasty slate 
with a mean cold. 

It Is particularly important 
that mothers preparbift food 
for children remember this 
precaution. 


T^HY is Listerine full strength so successful 
against colds, sore throat and other infec* 
tions? 

The test outlined below answers the question 
scientifically and convincingly. It discloses the power 
of Listerine — unchanged in 47 years. 

Step into the laboratory a moment. In one test 
tube are 200,000,000 of the M. Aureus (pus) germ. 
In another, 200,000,000 of the B. Typhosus (ty- 
phoid) germ. These are used by the United States 
Government for testing antiseptics. 

Now Listerine full strength is applied to them. A 
stop-watch notes results. Within 15 seconds every 
organism in both tubes is dead, and beyond power 
to harm the body. 

With this evidence of Listerine’s germicidal power, 
appreciate why you should gargle with Listerine at 
the first sign of sore throat — for sore throat, like a 
cold, is caused by germs. 

Listerine full strength may be used with complete 
safety in any body cavity. Time and time again it 
has checked irritating conditions before they became 
serious. You can feel your throat improve almost 
immediately. If not, consult a physician. The matter 
is then no longer one for an antiseptic. 

For your own protection use Listerine system- 
atically through the winter months. It may spare 
you a long siege of illness. Lambert Pharmacal 
Company, St. Louis, Mo., U. S. A. 
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Chief radio operator Malcolm P. Hanson of the Byrd Antarctic Expedition, 
with some of the airplane radio equipment that the expedition will carry 


the penalty, gave as his reason for “leni- 
ency'* the youthfulness of the offender. 
And yet, despite the severity of the punish- 
ment meted out to this class of lawbreakers, 
it is estimated that 16 percent of the broad- 
cast listeners in Leningrad are radio pirates, 
in the light of the Government definition. 

Balm For Weary Radio Souls 

W RITING under the nom de plume of 
Ariel, a columnist in Popular Wireless 
(England) advances some valuable sug- 
gestions to a correspondent. We reprint 
Ariel’s paragraph herewith: 

“A reader who professes himself to be 
bored with the everlasting reception of jazz, 
et cetera, from distant stations, asks me to 
suggest Tresh woods and pastures new.' 
Very well! I suggest that he study the 
theory and practice of radio and then 
explore and try the methods of measuring 
signal strengths; and the direction and 
characteristics of X's [static. Ed.]. Frame- 
aerial [loop. Ed.] work is fascinating, but 
needs a little scientific knowledge. And 
then there is a world of space for experiment 
in the observation of short-wave trans- 
mission. Let him learn Morse and then 
plunge into the vortex of stations all over 
the globe.” 


that at the transmitting end. This phase 
calls for an exceedingly accurate control of 
the speed of the motor which drives the 
receiving scanning disk, for otherwise the 
image is distorted very much after the 
fashion of the reflection of one’s self in the 
trick mirrors at amusement parks — or, 
worse still, there may be no image at all to 
look at. While automatic control is pos- 
sible, it is costly and complicated at this 
time, and it is only adding confusion to the 
delicate work of getting strong images, 
according to S. H. Anderson of the Claro- 
stat Manufacturing Company. 

“At present the most satisfactory method 
of obtaining synchronization in television 
reception,” stated Mr. Anderson, “is man- 
ually. A power clarostat is introduced in 
the motor circuit, as shown in the accom- 
panying diagram. Because of the stepless 
control afforded by this device, it permits 


SCANNtItt 

x/OISC 


few feet from the receiver, smooth, true 
tones are made possible by the great reserve 
power of a dynamic speaker. Reserve 
power is just as useful in a reproducer as it 
is in an automobile. When an auto comes 
to a high hill the reserve power permits it to 
go up without loss of speed. When a radio 
receiver pulls in a weak signal, the dynamic 
speaker’s reserve power permits it to be 
heard without loss of volume. 


British Colony Broadcasting Station 

I^ENYA, South Africa, has the distinc- 
tion of being the first British colony to 
possess a short-wave broadcasting station. 

Controlling the Television 
Scanning Disk 

/^NE of the tricks in achieving successful 
television reception is the synchro- 
nization of the receiving scanning disk with 


IK) VOCfS 
PUSH 

BUTTON ( 


lSr\ POWEft. CLMtOSTICT 

‘low RMHIE 15-500 OHMS 

How a variable resistance and a 
switch or push-button may be em- 
ployed to regulate the speed of a 
television scanning-disk motor 

variations of speed in fractions of a 
revolution per minute. A push button is 
also introduced for the purpose of momen- 
tarily speeding up the motor when bringing 
the disk into synchronism.” 

This arrangement is in keeping with that 
employed by Dr. Alexanderson in develop- 
ing his television system, who says: “We 
took a standard motor made for household 
use and manipulated its speed by an electric 
hand control. With a little practice and 
co-ordination between the eye and the 
hand, it is possible to hold the picture in the 
field of vision as easily as one steers one’s 
car down the middle of the road.” 


Power to Spare 

** POWERFUL enough to fill a large 
* auditorium with music!” 

The person who is about to purchase a 
loud speaker may wonder why this state- 
ment, applied to dynamic speakers, should 
interest him when he only desires a speaker 
with volume enough to fill a living room. 

Such statements should mean as much to 
the prospective purchaser of a reproducer 
as “80 miles an hour” means to the pur- 
chaser of a motor car. 

Motorists have learned that even though 
they may never want to travel above a 
moderate speed, cars rated to go much 
higher ride much smoother at the lower 
speeds than do those, the maximum speed of 
which is low. Vibration at moderate speed 
is reduced to a minimum in high powered 
cars. 

And so it is with loud speakers. 

Although a listener may never care to 
operate his speaker at a volume in excess of 
that necessary to make the times audible a 
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This radio receiving set and loudspeaker was demonstrated recently at a 
German exposition held in Berlin. With the tiny loop aerial shown at the 
left, long distance reception is claimed. No definite details are available 





NbMmtar 1928 


SCIENTIFIC AMERICAN 


B. C. Forbes' Newest Book 

HOW TO GET THE MOST 
OUT OF BUSINESS 

Sent for Seven Days* Free Examination 

WHY THIS BOOK 


This book, drawn largely from intimate contact with nationally- 
known men of affairs, offers suggestions on how to get the most 
out of business. 

The “most ” what? What you really want to get. 

Moneys Yes and No. 

B. C. Forbes knows millionaire and multi-millionaire failures, 
men who have miserably missed out in life, men who have fol- 
lowed trails leading to pelf and power but also to disillusionment, 
unhappiness, remorse. 

He knows other men of affairs who, while winning equally as 
much money, have won genuine success — friendships, reputa- 
tion, influence, contentment, true )oy in living. 

Material success is not true-blue success unless it brings mental 
success. Too often financial success is pursued at the cost of 
mental success. And, tragically, such chasers usually do not have 
their eyes opened until they begin to hear the grave a calling them. 

An enthusiastic, joyful, vigorous, zestful life is not incom- 
patible with financial success. It makes, rather, for financial 
success if the right signposts are followed. 

This book draws attention to these signposts. 

It doesn’t draw illustrations from the dead past but from the 
living present, from the careers and the home-brewed philosophy 
of men known throughout the world of finance, industry, com- 
merce, from the experiences of men wrestling with the same 
difficulties and problems as beset the reader. 

The pace to-day is so swift, the battle is so strenuous, con- 
centration is so closely focussed, the immediate objective so 
engrossing that signposts, danger signals, are liable to be over- 
looked — and then the goal reached turns out to be the wrong 
goal, a goal only of disappointment, bitterness, wormwood, gall. 

And it is all so unnecessary! 

The pages of “How to Get the Most Out of Business” may 
induce some of the busy men for whom they are primarily written 
to SfopI Look! Listen! in time to steer their course at least a 
little more effectively along the paths producing the most satisfying 
rewards and leading to tnat brand of success which yields joy 
and causes its possessor to radiate joy. 


now i'O Cl '1 I HK 
MOST OL TOr 
BUSINESS 


What Some Reviews Say 

“The readers will find many of their prob- 
lems identical with those presented by the 
author of this neat little volume. The ex- 
periences are taken from the actual business 
life of today and readers will at once see 
themselves reflected on the printed page.” — 
Raler^h, N. Y. Trmcf, 

“He (B. C. Forbes) points the way in 
stimulating vim to the right objectives —the 
book IS liberally yDrinkledwith the epigrams 
that have made FORBES’ name famous.” — 
Boston Globe, 

“Every phase of professional and business 
life is set forth for the guidance of those who 
arc seeking success .” — Boston Evening Tran-^ 
script. 

Sent on Seven Days Approval 

We shall gladly allow you to examine 
“How to Get the Most Out of Business” for 
seven days. Return it, at our expense, 
within seven days after you receive it, or 
remit $2.50 as payment in full. The option 
rests with you. You will be the sole judge 
of the book’s value to you. 


‘Just fill in and mail coupon below- 


FORBES MAGAZINE. Date 

120 HFTH AVENUE, NEW YORK, N. Y. 

All right! Send me a copy of B. C. Forbes’ newest book, “How to Get the Most Out of Business.” I will 
cither return it to you, at your expense, without further obligation to me, within seven days after I receive it, or 
I will remit $2.50 as payment in full* 

Please quote me on copies. 


NAME. 


ADDRESS. 


CITY and SPATE. 
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The Back Yard Astronomer 

A Department Devoted to Interests of the Amateur Telescope Maker 


G F, HOFFERBERTH. 49 Birchwood 
• Avenue, Dayton, Ohio, who sends in 
pictures of an especially trim looking tele- 
scope of the double forked type described 
in ‘‘Amateur Telescope Making” (new 
edition, page 26) writes as follows: 

”1 send prints of a reflector which I have 
recently completed. The mirror is six 
inches in diameter with a 48-inch focal 
length. One of the outstanding features of 
this design is that the tube with all of the 
optical parts can be removed from the yoke 
in a few minutes and taken indoors for pro- 
tection, This I find is a great convenience 
as 1 have no housing, and one feels much 
better with this part of the telescope 
indoors. 

“The yoke and base are made of one and 
three-quarters by three-inch birch, glued 
and screwed together, and the whole is 
covered with spar varnish. Thb« construc- 
tion is very strong. However, it is not so 
heavy that it can not easily be moved from 
place to place if necessary, and with a little 
care in placing, I find it to be very steady. 

“I think the most interesting part of this 
work, other than the star gazing, is making 
the mirror. This, although tedious, is 
interesting from the very start, and one 
soon loses all of the fear he ever had about 
working glass. Even the testing with the 
knife-edge, while trying upon the eyes, has 
its great reward when the telescope finally 
is tried on the Moon or stars. I expect to 
essay a 10- or 12-inch mirror soon.” 

With this issue we at last announce the 
publication of a second and revised edition 
of the Scientific American instruction 
book “Amateur Telescope Making.” The 
word “revised” is, however, much too mild, 
for the book has been considerably more 
than doubled in length, now consisting of 
286 pages, instead of 102 as formerly. 
Virtually' all of the matter contained in the 
first edition has been retained, and thus the 
beginner may continue to use the book as 
before — to instruct in making a satisfactory 
telescope capable of magnifying 50 to 200 
diameters without expending more than 
25 or 35 dollars for the entire job. 

To the elementary instructions by Porter, 
Ellison, Ions, Pierce and others, much new 
matter, some of it more advanced, has now 
been added. Porter adds eight new chap- 
tera: a chapter of ^Vrinkka;'* a chaplw 


telling how to ad justthe telescope and put it 
into alignment with the co-ordinates of the 
heavens; a chapter explaining how a tele- 


scope having setting circles is used to find 
the otherwise undiscoverable show-pieces 
of the skies; one describing a number of 



WkM Wcwld 


A telescope mode by G. H. Lutz. The mirror to made of tlie eztremely bard 
aUoy, RtMllt»,|isilciacribed In the new edition Of ** Atpnteur TeleiiCQpe.Malcing'’ 




V ' ' ' ' 

^ays to il>bi«mir Indoon tway 

from th« «cl4\^ winter end t}ie mosquitoes 
of summed* yM use tl^ telescope to almost 
equal advettknie; practical Instructions for 
making a pfi*in or diagonal; a chapter 
telling how to make an optical flat or plane 
surfaced mirror; one on making the Casse- 
grainian typ^ telescope, and one which 
gives complale and detailed instructions 
for designing and making both the lenses 
and the metal parts of an eyepiece of high 
quality and appearance. The instructions 
for making a mt and a Cassegrainian tele- 
scope are virtually unique; they have 
never been in print anywhere before, in 
satisfactory detail. 

Professor Charles S. Hastings of Yale, 
who for years designed the curves of the 
famous ‘ Braahear telescopes, contributes 
to the new volume two chapters on eye- 
pieces, giving the amateur a full insight 
into the many optical principles involved 
in eyepiece design, selection and use. 

Ellison’s treatise on the objective lens 
has been included in the new edition. This 



Mr. Hofferberth'e telescope 


is the first time we have emphasized the 
refractor as a suitable outlet for the 
mechanical instincts of the advanced ama- 
teur. There has been a small but steady 
demand, during the past two years, for 
theseinstructions and we therefore obtained 
from the Rev. Mr. Ellison a complete 
revision of the theoretical part of his 
original treatise on the objective lens. N o 
treatment of the subject even approaches 
that by Ellison in length and usefulness. 

Silvering has been a stumbling block for 
the average amateur, and we confess that 
the instructions contained in the first 
edition of ’‘Amateur Telescope Making” 
were not sufficiently well rounded to 
obviate certain mistakes. The section on 
silvering has therefore been expanded by 
the ad(Ution of six new pages. 

Many advanced amateurs wish to con- 
struct machines for grinding and polishing 
their mirrors. Hand work is equally g<wd 
although more laborious. The new edition 
(*ontains a thoroughly illustrated section on 
machines, describing those used by several 
workers, and reprinting, with the driginal 
illustratfons, the description by Ritchey of 
the type of machine he uses for all his work. 

A. W. Kverest contributes a complete, 
practieal; illust?atad section, telling exactly 
an page 466) 
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A message from motordom 


INCH the earliest days, motor car manufacturers have • 
relied upon Hyatt to develop anti-friction bearings 
that would overcome problems peculiar to their products. 

The satisfactory manner in which Hyatt has co- 
operated and continues to cooperate with these manu- 
facturers is evidenced by the large number of fine cars, 
trucks and busses that are Hyatt equipped. 

Millions and millions of motor car miles are proving 
the mettle of Hyatt Roller Bearings . . . the same bearings 
which industry is using so successfully in material han- 
dling equipment, line shafting and machinery in general. 

Whether you have need for bearings as part of the 
equipment you build or for the machinery or equipment 
that helps produce it— there is always a Hyatt Roller 
Bearing s:uited for the application. 

Any time— anywhere— Hyatt engineers are at the ser- 
viceofmanufacturerstodiscusstheirbearingrequirements. 

HYATT ROLLER BEARING COMPANY 

Detroit Chicago Pittsburgh Oakland 










WANTED MEN 

^ MAKING METAL 

TOYS AND NOVELTIES Aa Our R«pr«a«nta 
tlv» •ith*r full tim* or apare lima 

m demand f(»r Toy Soldiers. Anliiiiils, 
* ^i^d lOc Store Noveltleu, Ashtrays. Auto 
& , RtWlUitor OraaiiieniM, etc We coojierate in 

scllinie Kuutla y<ju inuko , also huy these from 
fM I you Small Investment needed to start and 
I iiL iM help you to huild up. We furniih COM- 
^ LKTK tlUTFirs and start you In well 
paying haslnesa Absolutely NO KX- 
l/ERIFNt'K and no special place need^ 
li \wl Aphance of a lifetime tor man with small 
\IJ’ cMpiUl. Write AT ONCK for full In- 

SCTAl CAST WODUCTS CO.. D^. S. ItW Iwlw Rwd. N«w Twli Cil> 


SOMETHING^'IEW! 

A 100-Year Automatic Calendar 

Will sell outright or contract on royalty, with reliable 
concern, the exclusive manufacturing and sales rights 
of an entirely new device in calendars— an Automatic 
Mechanical Calandlar. Nothing like it ever produced be- 
fore— eight claims allowed in pending patent. Has ap- 
pearance of ordinary printed calendar; so constructed 
user can instantly have before him coriect calendar for 
any month in any year in present century, without 
chanca of error. Has few parts, can be stamped out of 
thin metal. Selling qualities proven. Address 
H. S. BOWMAN, S 62 a l^ttlNCETON AV., CHICAGO 




KVKKV.JI^E^r«,CMOTOR 

Fastens directly on motor shaft, no pulleys 
or Iretts neceswry . Holds grindstones, buffs. 


or Ijclts neceswry . Holds grindstones, buffs, 
saws, wire scratch brushes, drills, etc. Serves 
as pulley. M«4aAoiit H. Hand H inch shafts, 
btate 4»e. jKjtage prepaid il remittance 
accompaotee Mer 

UMlTeo4l».ECTmC MOTOR CO. 
I7i£lt Cant^ Siraat* New Yarkr% Y. 


The electric arc is normally a difficult 
phenomenon to control. It creates its own 
mag^netic held, and in the passage of the 
welding current through the parts being 
joined, creates other magnetic holds of 
variable direction. The arc, therefore, 
tends to wander about seeking the path of 
least resistance, between its own magnetic 
held, produced by the passage of welding 
current, and the piece being welded. By 
8uper>imposing a strong magnetic held 
on the arc flame, a control of the arc is 
established. This control permits the ar^ 
to travel through the variable Adda with- 



t^ovtmber 

out dtetutbance. The arc is given a 
gyratory motion of great velocity which 
also tends to hold it in a straight line. 

A new automatic welder, designed to pro- 
duce oil-well tubular derrick corner clamps, 
has been constructed to operate on the 
Electronic Tornado principle. In this ma- 
chine there are two of the new type welding 
heads with their electrode holders crossing 
each other at a sharp angle. This con- 
struction is of peculiar interest for with an 
uncontrolled arc it would be impossible to 
operate two flames in such close proximity. 
One would continually blow the other out. 
With the Electronic Tornado head, how- 
ever, they work smoothly and without 
eondict. The clamps produced by this 
machine are made from three pieces of 
plate whose aggregate radius bending totals 
a complete circumference. The assembled 
pieces from which these clamps are made 
are fed into the big welder and are carried 
under th^ arc in a continuous progression 
by a chain on which dogs are set at the 
proper intervals. 

This new welder is said to place welds at 
the rate of better than 40 feet an hour for 
each head, which is an exceptionally high 
velocity. No filler rod is used; the arc 
fuses the various plates inseparably to- 
gether. 

Transparent Steel New Aid to 
Science and Industry 

O N the Kaiserdam in Berlin an unusual 
exposition of metals used in industry 
was recently held. At this exposition there 
were instructive exhibits showing details 
of manufacture, use, and capabilities of 
various metals, but perhaps the most 
interesting was the exhibit of transparent 
steel. 

This invention is the work of Dr. Karl 
Muller. Two years ago, Dr. Muller suc- 
ceeded in producing transparent sheets of 
gold and nickel and today his process 
applies to steel and any other metal as 
well. Whereas by the Walz process, 
aluminum could be made into sheets of a 
tenth of a millimeter in thickness, by the 
method of Dr. Muller, steel can be made in 
sheets of a few millionths of a millimeter 
thickness, and as transparent as glass. 
Even the weak alpha rays pass through 
such a sheet without being diminished in 
intensity. The thickness of these sheets 
is so infinitesimal that it cannot be mea- 
sured directly even by the finest instru- 
ments; it is only with the aid of their 
specific gravity that the thickness of these 
transparent sheets of steel can be ascer- 
tained. Even the hardest metals, when 
reduced to sheets of this thickness, be- 
come extraordinarily elastic. For example, 
a sheet of such steel, 16 centimeters in 
diameter, is stretched between^ two rings, 
while at a meter's distance is Jan electric 
fan which blows upon the steel and agitates 
it in the same way as when wind blows 
along the surface of a lake. 

In the process of manufacture the sheets 
are produced mathemati^lly exact and 
uniform as to thickness without any tears 
or flaws as might be expected with such 
extreme thinness. The steel retains its 
etmeture unchanged, its only difference be- 
ing that it Is absolutely colorless and 
transparent. 

The properties of transparent steel indi- 
cate the t^mendously wide scope of its 
fi)d4 Of «|>plleation: it transmits light, elec- 
tidc ;;euii^ts, cathode, roentgen, and 
reys; It cen be magnetised; it 
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When Locomotives 
Go to Sea 

These immense and powerful rail traveler* are so helpless 
when they put out to sea that they have to be picked up 
bodily and placed aboard ship. 

And the lifting is done with wire rope, the oidy suitable 
appliance having sufficient strength and flexibility in small 
diameter. 

Where the work is heaviest, there you generally find that 
the rope has one strand of yellow , the distinguishing mark 
of Yellow Strand Wire Rope. Imported steel wire and 
over a half century of wire rope making experience, put 
Yellow Strand far above the ordinary. And there it has 
remained for many, many years. 

The pioneer manufacturers of Yellow Strand also make all 
standard grades of wire rope. 

Specify “Yellow Strand“ or “Broderick & Bascom“ in 
your next requisition. 

BRODERICK & BASCOM ROPE CO. 

843 North First Street, St. Louie, Mo. 

Ettlern Offit* and Warahauae: 68 Washington St«, New York City 
Waatern OflSoet Saattlo Faotorioa: St. Louis and Saattlo 

AuthoriMsd Dmeim in all Industrial Localitias 

Ifellow Strand 

WIRE ROPE^ 


Motorists 


You nc«'d a Baaline Autowlm** m you 
car for etn«TKenci«$. Made of '4-inch 
Yellow Stradd wire rope with patented 
snap hooki for auick atiaclunp Very 
itrong but small enough to coil flat 
under a cushion. Ask >our accessory 
dealer. 



4M 


SCIENTIFIC AMERICAN 


November ifM 


Writing 

a source of income that 
many people neglect 

M any people who should l>e writing never 
even try it because they just can’t picture 
themselves making “big money.” They arc so 
awe-struck by the fabulous stories about million- 
aire authors that they overlook the fact that 
$25, $50 and $1(K) or more can often be earned for 
material that takes little time to write — stories, 
articles on home or business management, sports, 
travels, recipes, etc. — things that can be easily 
and naturally written, in spare time. 

Artiuu S. Pettit, 536 So. Hope St.. Los Angeles. Cali- 
fornia, is but one of many men and women trained by 
the Newapapei Institute of Amer- 
ica to make (heir gift for writing 
pay prompt dividends. He writes. 

“You may be intere'<ted to 
know' that since enrolling 
with the N I. A.. I have 
written several artidc.s tor 
health imblications that have 
been accepted and printed. 

1 am now engaged in the 
preparation of some article‘s 
on cliurcli music and on busi- 
ness." 



Another of our student-members who tried is Ferd L 
Garcia, 215 East 73rd St., New York City. 


‘‘I would like to say I won 
first prize in the 'biggest 
news of tlie week' contest 
sponsored by the 'World' for 
high school students I was 
gratified to tell Sifton of the 
Sunday department that I 
owe much to the training 
furnished by your good 
selves. Goo4 luck to you, 
and thank&r 


You, too, can learn to write! 
How? By WRITING! 

The Newspaper Institute of America offers an 
intimate course in practical writing — a course 
a.s free from academic “isms” and “ologies” 
as a newspiiper office — a course as modern as the 
latest edition of this morning’s paper. 

Week by week, you receive actual assignments— 
as if you were right at work on a gieat metropolitan 
daily. Your w'nting is indivuiunllx corierled and con- 
Btructively cnticizea. A group of men with 182 years 
of newspaiM-r exi)erieni.e behind them are responsible 
for tills in.struction. Undei such sympathetic guid- 
ance, you will find that (instead of vainly trying to 
copy some one else's writing tricks) you are rapidly 
developing your own distinctive, sclf-flavoied style. 
You arc learning to write by writing— acquiring the 
same extierience to which nearly ail well-kimwn writers 
of shoit-stoncs, novels, magazine articles, etc., at- 
tribute tlieir success. 

How you start 

To insure piospectivc student-members against w'ast- 
ing their time and money, w'c have prepared a unique 
Writing Aptitude Test. This tells you wliether you 
possess the fundamental qualities ncecssaiy to suc- 
cessful writing— acute observation, dramatic instinct, 
creative imagination, etc. You'll enjoy tins test. 

Newspaper Institute of America 
1776 Broadway, New York 



■ NEWSPAPER INSTITUTE OF AMERICA 
j 1776 Broadway, New York 

I James McAlpin Pyle, Pres. 

{ Send me. without cost or obligation, yout Writing 
Aptitude Te^t and further information about writing 
I for profit as promised in Scientific American — 
I November. 

1 Mr. 1 

I Mr». f , 

I Miss ) 

I 

f Address 

(AU correspondence confidential. No salesmen will 
75K26$ oall on you) 


has a minimum of weight; and it is a very 
poor heat conductor. 

The uses to which it can already be ap- 
plied, even at this early stage of its develop- 
ment, are very significant. In the province 
of acoustic instruments it promises to pro- 
duce a new industry; here it can be used as 
membranes for telephone microphones, 
medical instruments and in speaking films. 
It has the advantage of reproducing tones 
without any distortion, as a result of its 
infinitesimal mass. As any membrane of 
measurable thickness does not reproduce 
very high tones, it is of great value for i 
condensers for microphones and loud- 
speakers since it reproduces all audible 
tones — and for that matter, records even 
those above and below the range of hear 
ing. Further, it is an aid in picture teleg- 
raphy because of its electromagnetic light 
sensitivity. 

In instruments to measure pressure and 
temperature, transparent steel can be 
used to great advantage as contact mem- 
branes, because of its high sensitivity and 
rapid adjustability. 

In the purely theoretical field it can be 
applied to investigations concerning the 
atom, such as the relation between light, 
electricity and magnetism, and studies con- 
cerning the cathode, rbentgen, and radio- 
active rays. In laboratories these trans- 
parent metal sheets will be used whenever 
the structure of the metal is to be in- 
vestigated, for«,as has been already stated, 
the sheets preserve the structure of the 
metal unchanged; and wherever gases must 
be kept separated in a container. The 
I. G. Dye Industry is greatly interested in 
the property of transparent steel of produc- 
ing tones of an inaudible wave frequency 
as it allows the preparation of emulsions 
which were heretofore impossible (i.e. 
the mixture of previously indissoluble sub- 
stances in fluids, forming an emulsion). 


Use Hypodermic to Season Meat 

COON the housekeeper may be able to 
^ buy her lamb or mutton with the mint 
sauce already in it, and chicken already 
flavored with mace and thyme. In France, 
land of famous cooks and tasty sauces, 
poultry and meat are now deliciously sea- 
soned by hypodermic injection. 

The new method, discovered by Dr. A. 
Gauducheau, makes use of a principle of 
physiology and injects sauces and seasoning 
directly into the blood stream of chicken 
and other fowl. In this way the flavoring 
penetrates to all par^^of the meat. 

”Intra-sauce” is the name Dr. Gau- 
ducheau coined for the fluid he uses in this 
new sort of cookless cookery. He has 
tried the method on over 200 animals, 
using all kinds of poultry, and sheep and 
pigs. 

In addition to flavoring, coloring matter 
may be introduced in the same way to get 
an even hue throughout the meat, or 
different parts may be flavored or colored 
differently. Lean meats may be enriched 
by injection of lards or oils. For this pur- 
pose melted butter been found the best 
auid,— Science Service* 


Huge Concretf Smoke Stack 

tpRECTION of S ' monolithic concrete 
“ chimney, 801 feet 6 inches high, the 
tallest in the Chicago industrial district, 
has just been oompleted at the Buffington, 
Ind., plant of tlidversal PorUand Oe^ 


One of the 
Greatest 

American 

Biographies 

ABRAHAM 

LINCOLN 

By Albert J. Beveridge 

Author of that other great biography 
"'The Life of John Marshcul." 

With a particularly 
happy presentation, facts 
of Lincoln's earlier life 
and times never before 
assembled are outlined 
with dramatic force and 
trenchant appeal, which 
place this work high 
among the world’s biog- 
raphies. 

2 Volumes 

$12*50 postpaid 
Scientific American 

20 West 40th Street, NewYork 


25 POWER SI 


GERMAN POCKET MICROSCOK 

A marvelous German 25 power microsoope. Rise of 
pencil EniargeH diameter 25 times, uiea 625 tUiUM. 
Fine lenses Ki\c extm large field and great light. Only 
4 In inches X S inch; weighM but U ounce UmmI in 
M'hfxiW And coll«S9« thniout thn county Fliu* Tor biolofy, ■oolMy 
•n> nittiirr otMiiuDiiis aUmim. a«cor prlnta uimoU, 

ktid tbouAMiidi of otliAf thinta l^iulpt wit^Sonay 

prepaid. Money beck fuarentee. Diseeiinl lor < nr mem 
CATAI on . 9 ^** Gleeeo* 

(>inorulsr«. Hold sImmm. Moioom* sad optiosi UutriMMBtn 
Ihn fiiioot And Urreit R»M,rtni«nt lu AmcriMi OoUlac 
e5?'‘pR10e’’^ *** *^*’"*^ iwdividusl tho tOI^ 

Try Amorioei*» Leading Binocular Houee Firet 

DuMaurier Co., Di^ 1611, Elmira, W. Y* 


FOR SALE . 

OUTRIGHT OR ROYALTY— UnitiH SutM 
and Canadian Patents — AUTO HEAD- 
LIGHT GLARE SHIELD. Manually oper- 
ated to deflect the light rays from oncoming 
drivers’ eyes, and illuminates the right of way. 
Inquire Wnir4. Riucoe, P. 0. Box 311,Slainftnl,CM. 


CATCH 

the PICTURES in the AIR 

B uild your own Radiovisor. 

Science News-Letter in an 
exclusive series of articles by C. 
Francis Jonkins tells you what 
to do. All instructions are 
-written simply so a child can ^ 
p understand. Disgrants are given. ^ 
The cost of buHding is low. Bead 
^ iiow and get the thrill of catching 
the ^markable pictures now iBssh* 
ing by uneoon. Science News-Letter 
co vers e very branch of Science. . 

SqffiNCE NEWS4JETTi» 

TUWuMySummmurCxmntSekna 
dht—Xt •n.ln U 
nosBSt.. WMhlnaton, D. C. 
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ment Company. This chimney will 
eliminate a battery o( small stacks now in 
use on the burner building of one of the 
mills at the plant. Powerful flood-lights 
playing on the chimney will make it a 
landmark for night flyers and it is being 
listed as such with the Department of 
Commerce. 

The chimney is built in connection with 
waste heat boilers and the most improved 
type of graded resistance Cottrell precipita- 
tor. which will eliminate a high percentage 
of dust from gases before they pass to the 
chimney. 

The chimney is feet in diameter at 
the bottom and 17 feet at the top. The 



The monolithic concrete smoke 
that is 301 feet, six inches 
high, recently built in Indiana 

walls are 18 inches thick at the bottom and 
six inches at the top. while the foundation is 
eight feet thick at the center, and three feet 
thick at the edges. A fully guarded steel’ 
ladder has been constructed on the outside 
of the chimney in 30-foot sections, allow- 
ing resting places enroute for persons climb- 
ing to the top. 

A single steel form, seven and one half 
feet high, was used in building the chimney 
and a seven and one half foot section 
of concrete was placed every day. The 
chimney was designed by the engineer- 
ing department of the Universal Company 
and the Rust Engineering Company, 
Pittsburgh, was the contractor. 

Romans Used Glass Panes in Windows 

G lass windows are not the relatively 
itnodern things they are commonly re- 
puted to be. According to Dr. M. Blaschke, 
a German ceramic chemist, they were in 
use in ancient Rome. Most of the panes did 
not exceed 12 by 16 inches in size, though a 
few larger ones have been found. 

Glass-making, known for many cen- 
turies in Egypt, came to Rome relatively 
late. During the time of Cicero, who died 
in 43 B.C., glass objects of any kind were 
rarities, and glass windows were unknown. 
A hundred years later most households 
owned some, and by the time the Empire 
was well established, glass was fairly com- 
mon. The famous mosaics of the later 
Empire, notably at Ravenna and Con- 
Btaattnopla, were made largely out of bits| 
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PATENT AND TRADE MARK 

PROTECTION 


llte use of our in- 
signia wards off liti- 
gation and prei^enls 
infringements. 




INTENT ppOTECTloil* 


We do not practice 
law. We employ 
the attorneys of our 
contract holders. 


Protect Your Patents, 

Tradeniarks, Formulas 
agiUnst Inf ringcment 
Alto Claims for Infringement. 

Our Protective Contract protects patents and trade-marks 
against Infringement. 

Our Defensive Contract proti'cts manufacturers and owners 
of patents or trade-marks against claims of Infringe- 
ment. Also covers customers and users. 

Correspondence Solicited 




iNCOnOOMATOO MNOta THl LAWS OP THE STATS OP NEW VOSK 

CHAISLCS H. nCMINGTON, PufiUlDGNT 


Model Aircraft 

Building and Flying 

By P. E. Garber 

Complete directions from tools to rules for contest 

$2.40 postpaid 

24 West 40th St., SCIENTIFIC AMERICAN, New York, N. Y. 


3 SOPOWER 

MISW» 50 « i?/' 

Educational, entertaining, thus line 
microscope helps all to know life 
that can’t be seen with unaided c\e 
Tiny insects look like monsters Pla.nr 
and mineral life reveal new 
wonders in form and color. J 

Used by students, dentists. M 

physicians, scientists — inhomc, M 
office, school and laboratory. ^ 
Precise optical qualities. 

Magnifies 100 to 250 

times. Tilting stand, 

fine finish, nickel trim, M 

plush-lined case, pre- 

pared slide, instruc- 

tions. At your dealer 

or direct postpaid. 

Money back guaran- 
tee. Other models 
J2.50 and ?8.S0. 

Catalog Free 


WalEbt STS llM. 



rxs' 




Naw Modal South Sohd 
(Baoli Soarod Saraw T JS 
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An Institution Exclusively Devoted 
to the Development of Spedal 
Fractional Horsepower Motors 

The Wisconsin Electric Company bears 
the reputation of pioneering many new 
developments in the field of smalbelec- 
tric«molor applications. Diversified and 
difficult problems of fractional horsepower 
motor applications have beent successfully 
solved by the adaption and use of a 
dynamically ~ balanced, precision - built 
Dumore universal fractional horsepower 
motor. 

For instance, the International Register 
Company of Chicago says: “We have 
found, not only that the Dumore Moioi 
possesses more power and life than the 
motors formerly used, but also that when 
dealing wnth the Wisconsin Electric Com- 
pany wc secure quicker deliveries and bet- 
ter cooperation from the engineering de- 
partment on changes and improvements.'’ 

Our engineers are exceptionally skilled in 
technical knowledge. Our laboratories are 
adequately equipped for any type of re- 
search work. To manufacturers whose 
products require fractional horsepower 
motors of the high speed, universal type, 
the services of this company will prove a 
profitable asset. Address our Sales and 
Engineering Research Departments for 
futher details. 



This metal aheart if And thousands o{ 

powered with a Dy- floor poll aher sore giv- 

vnore Motor. ing satisfaction as a 

result of their Du- 
more jyiotori. 

WISCONSIN ELECTRIC COMPANY 
48 l^xteenth Street, Racine, Wisconsin 

DTIMOKE 

THAWS MA»K«ec* u.e. err 

FRACTIONAL HORSEPOWER MOTORS 


The Back Yard Astronomer 

(Continued from page 

how to use the new H.C.F. (honey-comb 
foundation) lap which he discovered. The 
use of this lap cuts down the time of 
polishing a six-inch mirror from six hours 
to two. 

Amateurs who want to take up something 
really lively will be delighted with Dr. 
George Ellery Hale’s 22-page instructions 
for making the new spectrohelioscope, a 


remarkable instrument which idll enable 
them to sit in their garage or other building 
and actually watch the motion of tjioae vast 
red prominences on the Sun whieh often 
rise 100,000 miles above its surface within 
the space of a few minutes. The apparatus 
is remarkably simple and lies within the 
means and capabilities of the amateur. We 
amateurs are indeed fortunate to have 
enlisted the interest and support of so 
famed an astronomer as Dr. Hale of Mt. 
Wilson Observatory, — A.G L, Td, Ed^ 


The Heavens in November 


By PROF. HENRY NORRIS RUSSELL. Ph.D. 



M ercury is a morning star and can 
best be seen about the 9th, when he is 
farthest from the Sun and rises about 
5 A.M. At this time he is in Virgo, about 
five degrees east of Spica, and appears 
about five times brighter than that star. 

Venus is an evening star setting about 
6:45 P,M. She is far south of the celestial 
equator and hence less conspicuous than she 
would otherwise be. 

Mars is in Gemini and is a brilliant object. 
He rises at 7:30 P.M. in the middle of the 
month and dominates the morning sky. Ay 
the end of the month he is less than 
60,000,000 miles distant, and planetary 
observers will4)e very busy with him. 

Jupiter is in Aries, just past opposition, 
and is the brightest object in the evening 
sky. 

Saturn is an evening star. On the 7th 
he is in conjunction with Venus at a distance 
of a little more than two and a half degrees. 
By the end of the month he is lost to view. 

Uranus is in Pisces and comes to the 
meridian about 8^30 P.M.; while Neptune 
is in Leo and “souths” not far from 6 A.M, 
The Moon is in her last quarter at 9 A JH. 


on the 4th; new at 5 A.M. on the 12th; in 
her first quarter at 9 A.M. on the ^Oth. and 
full at 4 A.M. on the 27th. She is nearest 
the Earth on the 27th and farth^t away on 
the 14th. During the month she is in con- 
junction with Mars on the let. Neptune on 
the 6th, Mercury on the 10th, Saturn on the 
14th, Venus on the 15th, Uranus on the 
23rd, Jupiter on the 25th and with Mars 
again on the 29th. 

There are two eclipses this month. The 
first, a partial solar eclipse on the 12th, is 
invisible in the United States but can be 
seen shortly after sunrise throughout 
Europe, excepting Spain, and at other hours 
during the day across Asia as far aa India, 
The lunar eclipse on the 27th is total and is 
visible throughout North America. The 
Moon enters the outer penumbra of 
Earth’s shadow at 1:26 A,M. Bittern 
Standard Time, reaches the dark riiadow 
at 2:24; is immersed in it compl^ly from 
3:33 until 4:29; leaves the ebadW at 
5:39, and the penumbra at 6:37* Tbe 
Moon \ ill be high in the sky and. 
penpitting, the eclipse should bO; jfffl 
^ worth watchiipg, 
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^ring the 

World ^0 Your 
Living Room 

ARM CHAIR travel, that brings 
/x vividly before you in living 
pictures, scenes and peoples from 
the ends of the earth ! Nature and 
natural history pictured to the life. . 
science . . sport . . comedies . .‘’fea- 
tures,’* all this is yours to enjoy with 
a DeVry home movie projector. 

Clear, brilliant, flickerless, full- 
size motion pictures right in your 
own living room. What a won- 
derful gift for the family! Easy to 
operate; no experience required. 
Wide variety of subjects, on non- 
inflammable safety film at reason- 
• able purchase or rental rates. Pro- 
jector costs but $95. 

For personally made movies 
choose the DeVry Standard 35 
mm. camera. Keep a movie diary 
of your travels, on shipboard, in 
strange lands, in the clouds — 
wherever you may be. The DeVry 
enables perfect movies from the 
start; simply 
point camera 
and press the 
button. Films 
may be used 
on any stand- 
ard projeaor. 
Reduction prints for 16 mm. pro- 
jectors give exceptionally brilliant 
piaures. Camera price $150. 

For free literature on home movies 
and complete information about 
DeVry superiorities write today to 

DbVry Corporation, Dept. ii'H 
nil Center St, Chicago, 111. 




Worl^*i Mtnafactuter of Staodard 

Motion Picture Camerai end Porteble Proiectors 
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Leaminft to Use Our Wings 

{Continued from page ^50) | 

The Domier works at Altenrhine in 
Switzerland are now attempting something 
far more ambitious. The information 
available is as yet only of the newspaper 
variety, but this seems fairly reliable since 
the description given follow closely the 
lines of Dornier practice. The DIJ-X will 
resemble the Dornier Superwhale ^ and will 
be a monoplane of 400 feet in span. It 
will be powered with 12 engines of 500 
horsepower each, probably arranged in 
three tandem sets on either side of the hull. 

Owing to the huge size of the seaplane, 
it will be possible to enclose the engines 
entirely in the wing, thus saving much head 
resistance. The headroom inside the wing 
will be over six feet, so that mechanics will 
be able to work comfortably around the 
engines, without being exposed to a cold 
blast of air. 

The weight of the DU-X empty will be 
about 20 tons, and it will carry a useful load 
of fuel, oil, passengers, crew, and baggage 
of another 30 tons, so that the total gross 
weight will be about 100,000 pounds. The 
structure has been designed with extraor- 
dinary care and will be entirely of steel 
and duralumin . The performance estimate 
is that the maximum speed will be close to 
200 miles an hour (this seems unduly high) 
and the endurance isver 20 hours of flight. 
Any eight of the engines will suffice to keep 
the giant aloft as long as fuel is available. 

The DU-X cannot equal the luxury of a 
modern liner, but it will have very com- 
fortable passenger accommodations never- 
theless. The hull will be 130 feet long and 
wide enough in the cabin for a row of six 
chairs separated by two aisles. There will 
be four passenger cabins for the 50 or 60 
passengers carried. The kitchen is to be 
amply supplied with varied foods, and pro- 
vide facilities for the most exacting cuisine. 
There will be separate compartments for 
the navigators, pilots, radio operators, and 
the rest of the crew. Dornier claims that 
the DU-X will be able to outride waves 
15 feet in height, and that the wing struc- 
ture will be able to withstand pounding just 
as long as the hull itself. 

There is nothing unrealizable in this 
project. The trial trip will be awaited 
with interest throughout the world. 


Guiding the Air-Traveler 
ID ECENTLY the Airways Marking 
Conference met at Wichita, Kansas, 
to consider ways and means of marking our 
national airways. A new airway marker 
called “Aerovane,'* developed by the 
Aero vane Utilities Corporation of New 
York, received instant approval, and is 
now being installed throughout the coun- 
try, on the outskirts of many munici- 
palities. 

The new airway marker consists of a 
structural steel pole, six inches in diameter 
and twenty-five feet in height. Three feet 
above the steel pole, at the very end of the 
marker is mounted a wind-cone, or ** wind- 
sock'' as pilots prefer to call it. Six feet 
below the point of attachment of the wind- 
sock is a large arrow, some 13}'^ feet in 
length and perhaps three feet in width. 
This arrow, painted a chrome yellow, has 
lettered in , black the name of the town to 
which the arrow is pointing. On the tail of 
the arrow is placed a smaller arrow, painted 
in white and pointing toward the true 
north. 

Six inches below the arrow is a sign 


Roanoke is Giowintf 
in Hiflh-Gear 



because teal 

Industrial Advantagcs 


tVHAT but real indus- 
trial advantages could bring the world’s larg- 
est artificial silk (rayon) mill to Roanoke? 
What else could make it the location of 113 
different industries — with some plants here 
the largest of their kind in the South? 

What but a rare combination of industrial 
facilities could <^use Roanoke to grow so 
rapidly? In 1880 Roanoke had only 660 
inhabitants. Four years later it had 5,000. Six 
more years boosted it to 16,000. In just such 
amu/ing fashion it continued to grow from 
year to year. Today Roanoke is a commun- 
ity of more than 80,000. , 

Quite evidently there are facilities in 
Roanoke that make for unusual industrial 
prosperity; facilities that you should know 
about before you pick a location for your 
new plant or branch warehouse. 

Write for the ROANOKE BRIEF. It 
will give you the complete facts onxRoanoke, 
compiled for quick, easy reading. Plans for 
Roanoke's future industrial growth are now 
being prepared by experts in city layout. 
Now is the best time to plan your move to 
this fast-growing southern city. When writings 
please use your business letter-head. Address: 
Chamber of Commerce, 217 Jefferson Street, 
Roanoke, Virginia. 

Ra\NOKE 

VIRGINIA 


Motor through this Scenic Section 



xIerl )uu will find 

muri! vKnrd uccnrry lo the mile than 
through any uiher Hcotioa of Amcneax 
Mountainn, Vallcyn, Trout Streama, 
Rushxug Rivera, Waterfall*, Natural 
Bridgm, Wonderful Caverns, nace* of 
llistoriu Interest. 

Write for beautiful!}' illustrated fWto 
scemc booklet and road map. "The Log 
of tbe Motoriat Through the Valley of 
Virginia and the Shenandoah/' 

CHAMBER OF COMMERCE 
21 7 Street, Roanoke, Vlrginhi 
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J^ODUCTION and 

steeudy attention 
to the pace you set 
Jor the job ^■ 

Special Counters by 
VEEDER-ROOT for Brown 
& Sharpe “Automatics.” 
They count the production 
and keep it high by an 
every-minute check-up on 
the operator. Save over- 
runs; save under-runs 
which quickly cover the 
cost of the Counters — at 
$6.50 ELach 

(Subject to quanity discounts). 
Attachments. $1.00 each set, no 
discount. 

Speed Counter 

Here’s the handiest instrument 

for finding rcvolutions-per-minute of 
a shaft or flywheel. You hold the tip 
of the counter against end of revolv- 
ing shaft ; press lightly when the sec- 
ond hand of your watch comes to 0; 
release pressure when minute is up. A 
spring clutch controls the recording 
mechanism. 


(Cut less than ’ sUe) 


The Veeder Speed Counter enables 
you to keep motors, engines, genera- 
tors, line shafting and machines opera- 
ting at efficient speeds. Price, with 
two rubber tips as illustrated), $3.50, 

Our green book shows instru- 
ments that * 'count everything 
on earth. ** See them— by send- 
ing for the book. 
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board, usually eight feet by three feet, 
carrying the name of the town and per- 
haps its slogan. Hanging from this board 
on each side of the pole are circular panels, 
42 inches in diameter, which can be rented 
for advertising purposes. 

It is claimed that the arrow can ,.be 
readily seen, under normal weather con- 
ditions, at a height of 3000 feet, and that 
the lettering designating the town or city 
is readable at a height of 1000 feet. Pro- 
vision has also been made for flood- 
lighting the arrov when desired. 

Such a marker has many advantages 
over random signs placed on the roofs of 
buildings which may or may not be located 
with reference to an airway. Safety in 
aviation depends as much on the provision 
I of such aids as on the flying equipment and 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

AstociaUd sine* 1846 with tkeScienlifie AmsHenn 

SCIENTIFIC AMER BLDG^^^ ^ ^ ^ ^ 

SCIENTIFIC AMER. BLDG. - Washliiftoo.D.C. 
TOWER BUILDING • - - Cbicafo. III. 

HOBART BUILDING - - Son Fmodsco. Cal. 

VAN NUYS BUILDING - Loi ASSitot, Cil. 

Books and Information on Patents 
nnd Trade-Marks by Request 

Associates In AH Foreign Countries 


WANTED I 

A fifieclaUv of proved met it, or an attractive propo- 
sition on a startle Itnc tiiat can )>e marketed through 
power iil.int spccialtv distributorh and dealers* Com- 
mission l>asi^ or can finance vour sales. Territory 
cov'cred entire IT.S A. Address P. O. Bolt 209, 
City ILall Station. Xcw' York t ity. 


We ars equipped 
tions and also do 


to develop Inven* 
manuf act u r I n f 


MODELS MADE 

Toolm and Specie/ Maehinmry 

ATLAS INDICATOR WORKS 

ICO N. Well. Street CHICAGO, ILL. 


1 SELL PATENTS 

If you wish to add New Prorlucts to your line, 
or have a good Patent to sell, write xnt»— 

CHARLES A. SCOTT • 

Established 1900 

773 SA Carson Ave. Rochastar, N. Y. 


^(S&-/?227! 


INCQSPOmATSO 
MAsmsa Comm. 


The new airway marker as seen 
from the ground. At the top is a I 
wind-sock, and below it is an arrow 
painted with the name of the town 

personnel, and it is to be hoped that this 
marker or similar markers may soon be 
provided everywhere. 

Modem Airports 

L ieutenant donald duke is the 

author of the well-known book "Air- 
ports and Airways" and was formerly chief 
of the Airways Section of the Army Air 
Corps. His views on the modernization of 
our airports, expressed in an article in 
Air Travel News are therefore worth serious 
consideration. Our airports have grown up 
in somewhat haphazard fashion from the 
old type landing field, surrounded with a 
number of hangars whose sole facilities | 
were shelter for the airplane. They had 
large swinging doors to provide entrance 
and exit for the planes. 

If the public is to be permanently 
attracted to flying, the airport and the air- 
port hangar must be made convenient and 
attractive. Municipal airports through- 
out the United States have abandoned the 
1 practice of erecting hangars on their prop- 
j erties, and quite rightly so, since this meant 
an additional burden on the taxpayer. They 
now lease hangar sites to the operators. 
1 Unfortunately, in sunh leases, uniformity of 
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Experimental and Model Work 

Fine Inatrumento end Fine Meehlnery 
Inventlona Developed 
Special Toole, Wee, Gear Cutting, Etc. 

HENRY ZUHR, In*. 187 L«to«W> SL. New YoA Oly 



W. OTTWAY CO. Ltd. 

(EetablUhed 1640) 

Actual Makers of Astronomical and TerreHHtd 
Telescopes and Accessory Apparatus 

NEW CATALOGUE 

eo pages, fully illustrated, df 

TELESCOPES, ETC. 

Poat fr^ on application. 

; - I i- 

Orion Wprlu, Edini, Undan, WJ 
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THE SYLLABUS 

FUNDAMENTALS 
IN PHYSICS and 
in CHEMISTRY 

{A very limited edition) 

PreaentSf a New, Clear Cut Concept of 
An Ether Space. 

The Atom, Accounting for AM. Projxjrties. 
Light Inter-acting with Sub-atoinic 
Matter. 

An indexed pamphlet of 148 principles, 
largely new. 

A digest without proofs, calculations, or 
illustrations. 

Price $2 

L V. Aloit, 2427 PalmrTi Si., New Orleaiu, La. 

FUNDAMENTALS IN PHYSICS 
AND IN CHEMISTRY 

(With proofs, calculations, and illustrations) 

Will Be Ready Later for Publication. 


^taking. 

UIILpiCTumES. 


SW,2TK/M 

expUiaa opiMrtunitiM m Muiluu rioinre ( ,<iihhh 
|t»H, PorUkit. Newii or Comnifnilkl Photuxraphrr, kleoMntioM 

Arc You Master or SlavsT 

Aro you a prey lo any chance hlaa that happens to take 
possosston of your mind? Are you a slave to your 
ihoughU. emotions and fears? Or do you control your 
Ihinkmg process, making your thoughts, feelings and 
ambitions work for you? Be a leader— not a follower. 
SEND FOR FREE lIXUSTRATEO BOOKLET 

ROBERT LUFRERT 

929 American Ava. Long Beach. Calif. 


EVERY WFfK 13 WBKK8 

f SiAYtAR ISCENTS 
Your neighbors luiow the Pathfinder and ^ will like 
k it — the every week news digest from the Nstkm’s 
B Center. Bright, Interesting, dependsble. differeiit *7 
|B nothlim else like It. WasUnetoB aoss^, politics, ^1- 


The Musical Sensdtion\ 

‘ Iaccofdeon 


Pia yed by Music Rolls 


construction and a certain level of utility 
and appearance have not been required. 
Hence the sad experience of many cities in 
seeing an ill assorted, incommodious group 
of sheds disfigure their airport. 

In the appended sketches, Lieutenant 
Duke sets forth his valuable ideas of what 
hangars and hangar arrangements should 
be. The hangar should have a front of 
brick-facing with windows resembling a 
modern store in appearance. It may be 
built in single units of 90 foot span, or in 
double units dejiending on the needs of the 
operating organization. Sufficient light 
should be provided through doors along the 
sides of the hangar. Steel or wood trus^ 
ing, adequate ceiling so that heating is 
possible, and proper drainage are other 
requirements. 

Between hangars of this type there should 
be a 100 foot concrete apron where planes 
may be warmed up and adjustments made. 




. . .thout any Knowledge of Mualc or Notea.you play to a few 
mlttutee. perfect like nn Artlat, lateet hit*, eung* and dance*. 
No atudy or practice. Nobody can *ce the arrangement. Three 
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Plot plan shounng the proposed sue 
of leased areas Scale I" — 30' 
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^oor plan for hangar offiic Scale 
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Intereating circular No 4 and 

TRBABUIIB BALIt COMPANY. IBtO BMtwi Read. New VerK 


ECOIE A FOOT COIRECIIOKIST 

13.000 to $10,000 yearly in a businet* of your own— many 
arc making it in the New Profeadon of foot correction, 
not medical nor chiropody. Openings everywhere with 
all tlie trade you can attend to; eaay terms for licenge and 
training by mail; no further capital needed, or goode to 
buy; no agency or soliciting. Write today for full details. 

STEPHENSON LABORATORY 
83 Rgicfc Bsty BoBton, Mw. 

Mag nlfied 22S Diameters 

uL?iifrL^riM'raiatW5£ii!)PE 

a At tost a high powered microscope is 
witnin the mean* of all who wish to 
study, observe and experiment with the 
vast world of minute objects to visible to 
the nakedeys. Such fun It Is, ns well as 
educational. No 
technical train- 
tog required, yet 
hundredtofsclen- 
tlsts and teachers 
are using this in- 
strument* GIvm 
enormous rnagml- 

complete outfit. 
Send for desenp* 
tlve literature. 
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OjJicc elevation. Stale 

Plans for a modern hangar and air- 
port offices. See text herewith 

This apron affords shelter from wind, 
lessens the danger of damage to the pro- 
peller by the picking up of small stones, 
causes less noise, eliminates congestion on 
the flying field and generally improves 
matters. 

The tracts of land leased to operators 
should be of ample size, say 180 feet by 
200 feet. The entire front of each hangar, 
facing the flying field, should be partitioned 
off as shown on the plan to give the maxi- 
mum convenience to patrons and operators 
alike. Glass windows in the front of the 
hangar, and roof gardens for summer use 
will add to the comfort and pleasure of 
patrons. Lieutenant Duke’s views are 
eminently sound and much of the succes^f 
passenger transportation companies will 
depeiiid on.the idn>oriand hangar facilities. 


4 FMIMTIOl BOMS OB 
PRACTICAL AERORAITICS 

I F YOU ARE considering aviation as a career, 
if for any reason you are interested in getting 
an accurate understanding of the essentials of 
aeronautics, you will want these four books. 
No matter in what branch of aeronautics you 
may later decide to specialize you will need the 
fundamental information they supply. Leading 
flying schools use them as textbooks; they are 
endorsed by leaders in American aviation. 

by Major B. Q, JoneSf 

famous Army flyor. 

Practical Flying 

2i0 pages, 6 illustrations, $.3.00 

A training manual for pilots. Pro- 
gressive lessonw in elementary and 
advanced flying by a famous flyer who 
has trained thousand.s of successful 
pilots. Gives »i>ecific answers on all 
practical points. Helps you get the 
^ most out of your flying Instruction. 

by Colonel V. E. Clark, 

formerly Chf. Aeronautical Engr„ 

(j, S, Army: 

Elements of Aviation 

193 pages, 24 Illustrations. $3.00 

This book by one of the world s 
great airplane designers explains 
simply on the basis of a few phy^cal 
laws, everything that ran happen to 
an airplane in flight as regards stability 
and control in all attitudes and con- 
ditions. An unequaled first book in 
aeronautical engineering, 

by E. T. Jones, 

Chf. Enjtr., Wright Aeronautical 
Corp.; and others: 

Aircraft Power Plants 

208 pages, 104 illustrations. $4.25 

Gives you an understanding of the 
favorable and unfavorable features ol 
the various tyi>es of engines and 
accessories and performance char- 
acteristics. Practical notes on igni- 
tion systems, carburetors, radiators, 
fuel piping, pumps, reversing mech- 
anisms, superchargers, lubiication, fuel, air propellers, etc 

by Willis Ray Gregg. 

Meteorologist in Charge of Aero- 
nautical Investigations, V. S. 

Weather Bureau: 

Aeronautical Meteoroloin^ 

144 pages, 49 illustrations. $2.M 

Furnishes all the information you 
need so you can under.stand weather 
maps at a glance and use local obsei- 
vations for immediate forecasts of 
weather probabilities with their appli- 
cation to flying conditions that are 
likely to be encountered. 
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^ Schools, industrial plants, and 
clubs everywhere are using motion 
pictures for instruction and enter- 
tainment. Particularly valuable to 
science students. Many of the 
most salient facts of science can be 
presented only by motion pictures. 


We will be glad to send you com- 
plete information concerning cost 
and operation of the Acme Motion 
Picture Projector and tell you how 
you can secure a free demonstration. 
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I Industries From Atoms 

(Continued from page 454) 

in many instances capable of extreme 
deformation. They must not be affected 
by mouth conditions nor should they 
oxidize greatly when molten, in red heat, 
or during soldering operations. In ad- 
dition to physical specifications, color 
demands must be met. One firm alone 
manufactures 11,553 standard stock articles 
of precious metals, taking into considera- 
tion formulas, finenesses, grades, colors, 
gages, lengths, sizes and weights. If the 
special demand were taken into considera- 
tion the number would be in excess of 
25,000. 

The demand for dtmtal golds has in- 
creased in direct ratio to the practice of 
dentistry. Contrary to general opinion, 
gold alloys are being used in increasing 
amounts, although in better dentistry they 
are concealed when possible. Dental gold 
sales amount to at least 25,000,000 dollars 
annually. If the value of gold used in a 
restoration amounts to a dollar, the 
dentist's fee for his materials and time 
amounts to at least ten dollars. Thus 
dental fees for gold work alone total at 
least 250,000,000 dollars annually. 

Trichlorethylene Finds Wide 
Application 

P ROMINENT among the newer solvents 
which are daily replacing the older 
solvents in new industrial applications is 
trichlorethylene, CHCl. CC 2 . It is a 
pleasant-smelling liquid of 1.47 specific 
gravity and boiling point of 87 degrees, 
Centigrade. 

I Trichlorethylene does not attack the 
common metals even in the presence of 
moisture, and there is no difficulty in con- 
structing equipment for its use at a reason- 
able cost. It is a very rapid worker, and 
may be used for the extraction of either 
moist or dry materials. In comparison . 
with benzine, in the same apparatus, it | 
yields a larger output in a given time. It . 
is non-inflammable and has a low latent 
heat of evaporation. It is heavier than 
water, and therefore may be kept under ] 
water to prevent evaporation. 

Trichlorethylene is used to-day in large 
quantities in the extraction industry. Its i 
purity makes possible the extraction of 
delicate fats without damage. It is also 
largely used for de-greasing. It is used for 
the solution of redns, tarry and bituminous 
products, India riiliber and many organic 
substances, sulphuf and phosphorus; in 
the preparation of rubber-cements; and in 
the varnish, paint and lacquer industry. 

Its valuable cleansing properties have led 
to its extensive iise for dry-cleaning, where 
its non-inflammability is greatly appre- | 
ciated; also to its incorporation with soap 
in laundry and scouring preparations. 

Chemist Combats Corrosion 
of Collapsible tubes 

^OLLAPSIBLE metal tubes are used in 
^ almost incredible numbers as con- 
tainers for retail quantities of tooth paste, 
cold cream, shaving cream, and medicinal 
or cosmetic preparations in great variety. 
Many of these preparations are alkaline 
and must be packed in tubes of greater 
chemical resistance than aluminum. Lead 
and tin are extensively used, but these 
metals are heavy ip comparison with alu- 
minum--a pmihd makes fewer tubes, and ^ 
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tin cotta much more than aluminum per 
pound. 

The average person would not think of 
shaving cream as a sufficiently corrosive 
material to destroy an aluminum tube, but, 
at least as far as those brands which con- 
sist principally of soap are concerned, such 
is the case. Manufacturers have dis- 
covered, however, that the addition of small 
amounts of sodium silicate to the shaving 
cream prevents this objectionable action, 
without affecting the quality of the product. 

Silicate P's and Q's speculates on the 
cause of this protective action of silicates 
In toilet preparations. “This idea of a 
protective film is not supported by any- 
thing we have been able to see on the pro- 
tected metal and it would also seem neces- 
sary in order to form the film that the con- 
tents of the tube should have a mobility 
which shaving cream does not possess. It 
seems to us rather more likely that the 
colloidal silica lays hold of the alkali in a 
way to render it less active, and that the 
effect is thus a general one which comes into | 
play when the product is in use as well as 
when it is in storage.*’ , 


Propane and Butane Used to Enrich 
Manufactured Gas 


CONSIDERABLE interest is being evi- 
^ denced by the gas industry in the possi- 
bility of using propane and butane gases as ! 
enriching agents in the carburetion of water | 
gas. Propane and butane are obtained in 
large quantities as by-products in the 
production of natural gas gasoline, and 
can be liquified and shipped in pressure 
cylinders. 

Tests that have been made show that 
this proposal is technically sound. In fact, 
there are many advantages claimed for it 
over the present method of enriching water 
gas by the use of oil. These advantages in- 
clude a decrease in the consumption of en- 
richer per unit of gas due to lower conden- 
sation in the distribution system, decreased 
purifying costs, saving in the expense of 
carburetors and superheaters, and fewer 
complaints due to obstructions in the lines 
caused by the deposition of naphthalene. 

An editorial writer in Gas Aye-Record 
says that the big question seems to be 
whether the price to be charged for propane 
and butane will allow its economical appli- 
cation to gas manufacture. If it is not used 
in gas plants, he points out, it probably will 
be used as a competitor of manufactured 
gas, particularly in industrial utilization. 


Aluminum Plating Successful At Last 

CUCCESSFUL electro-deposition of alu- 
^ minum on metal, long a problem for 
science, has been perfected by D. B. Keyes 
of the University of Illinois. By means of 
this aluminum plating, billions of dollars 
may be saved, he predicted before the 
Institute of Chemistry recently. 

'The housewife,” said Professor Keyes, 
“will now be able to have her kitchen uten- 
sils look like the old aluminum variety and 
yet have the strength of steel. They will 
be cheaper and will have none of the dis- 
advantages of denting and knicking which 
now we so common. 

“In the production of power there is a 
lar|;e loss in the discard of 'economizer 
tublliJjx^hich can be avoided by using 
aluminum-coated steel, hitherto an im- 
possibility. 

“Even in the making of the locomotive 
tills hew process will bring considerable 
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saving in prolonging indeliniLciy tlket lim 
of some of its parts. 

’’Pure aluminum will witbstand tile cor- 
rosive action of most concentrated ad^ 
and ail common sulfur compounds but it 
has very little tensile strength or elastidty. 
This prevents its use as a structural ma- 
terial in spite of its light weight. The 
aluminum alloys are superior in these 
properties, but will not stand corrosive 
agents. It therefore becomes necessary to 
apply a thin continuous coat of aluminum 
free from holes to steel and other metals. 

’‘This has been done at the University of 
Illinois by a new and different method of 
electro-plating. It is impossible to elec- 
tro-deposit aluminum from a water solu- 
tion. The new method makes use of or- 
ganic metallic complexes that are liquid at 
ordinary temperatures or at temperatures 
slightly above.” 

Professor Keyes expressed the belief that 
; this new method will have universal ap- 
plication to all metals. ”It should be 
possible,” he said, ’‘to electro-deposit 
any metal desired, even though it is im- 
possible by the old technique.” 


New Ford Contains 110 Rubber Parts 

CINCE ’’Henry made a lady out of 
^ Lizzie,” the once familiar nickname 
‘Tin Lizzie” has fallen to the discard. The 
country certainly needs a new nickname to 
embody the affection, admiration and 
amusement which Model A is bound to in- 
spire before its course is also run. Possibly 
the ingenuity of rubber technologists in 
developing their product to suit a myriad 
uses in the new Ford will eventually inspire 
a nickname in which rubber replaces “tin,” 
for there are a hundred and ten rubber 
parts in the Model A Ford. A great 
many of these function solely to protect 
the car and its occupants against the ac- 
tion and noise of road shocks and power 
vibration. 

Wherever there is a possibility of a squeak 
developing, where frame members are 
joined, or where the body is attached to the 
frame, rubber anti-squeak parts have been 
designed and installed. Engine mountings 
of the car are cushioned in rubber and the 
following parts each have an anti^rattler 
device of rubber: spare wheel carrier sup- 
port; steering column support; steering 
gear control rod; gas tank cable sipport; 
carburetor adjusting rod on the dash board 
and the front belt rail. 

The windshield, windows and doors are 
fitted with rubber weatherstrips to keep out 
driving rain and wind and the entire 
ignition system is insulated with rubber. 
The steeHng wheel is finished in hard 
rubber, which is also utilized in the manu- 
facture of a number of the parts. Fordite, 
used in the door bumpers and other parts, is 
a high grade rubber composition material. 


Straw, Formerly Burned, Becomes 
Basis of New Industry 

S HOW the chemical engineer something 
that is going to waste and he will not 
sleep soundly until he has figured out some 
way to produce a valuable product from 
the refuse. Such was the inspiration for a 
straw insulating board which has come into 
wide and increasing use for building, con* 
struction as an outside sheatUngi s sup* 
stitute for plaster lath, et cetera* 

The chemical engineer obeyed great 
quantities of wheat straw 
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every year because it is too resistent to 
decay to be assimilated by the soil between 
harvest and sowing time. 

Since most cereal areas are devoid of 
forests and must transport lumber from 
distant places, it occurred to him that the 
straw might be made into boards. The 
fibers of straw are cemented together by 
Nature in long filaments which can be 
separated, after softening the binding ma- 
terial, by cooking for a few hours. 

That portion of the straw which is 
rendered soluble by the digestion acts as a 
strong binder and water-proofing agent, 
so that the mascerated fiber has excellent 
felting properties together with the cement- 
ing characteristics necessary to form a 
strongly interwoven mass. The propor- 
tion of air cells in the finished straw board is 
high so that the board weighs only 600 
pounds per thousand square feet; since the 
board is seven-sixteenths of an inch thick 
this is equivalent to 16} i pounds per cubic 
foot as compared with eastern white pine 
which weighs 24 pounds per cubic foot. 

More recently additional research work 
has pointed the way to the production of 
valuable by-products from the liquor from 
the digestion operation. These liquors are 
susceptible to bacterial action and, under 
proper control, acetic acid, lactic acid, vari- 
ous alcohols, and similar products may be 
obtained by fermentation. 


Golden-rod Not to be Snee^d At 

\/"ICTIMS of hay fever may be excused 
^ for not attaching appropriate dignity 
to the lowly golden-rod as the official floral 
symbol of this country. This abundant 
wild flower bids fair to assume new dignity, 
however, as the result of Thomas A. 
Edison^s researches on his private farm in 
Fort Myers, Florida. In his efforts to find 
among the wild plants of the United States 
a source of rubber, he has sown the seeds 
of 1400 wild plants. So far 80 of these have 
been found to contain rubber. At least 12 
have been found to grow on the cotton plan- 
tations of the south without danger of harm 
from frost. Golden-rod, which will grow on 
the soil of almost every state, has been 
found to be one of the best sources of rubber 
among native wild plants. 


Converting an Evil Smell to Dollars 

I N a paper presented before a recent 
meeting of the Canadian Engineering 
Institute, W. H. DeBlois disclosed inter- 
esting statistics on the amount of sulfur 
contained in gases dbcharged in smelting 
plants of the Dominion. According to him, 
1600 tons of sulfur are going to waste 
each day from Canadian smelters. The 
possibility of recovering a part of this for 
commercial use is of particular interest to 
Canada with its import balance of approxi- 
mately 200,000 tons of sulfur valued at 
$3,000,000 per year. 

The imported sulfur is used largely by 
the pulp and paper mills. It is now pro- 
posed to produce liquefied sulfur dioxide 
at the smelters for use in the paper mills. 
According to Mr. DeBlois, the first effort 
to recover any of the sulfur from these 
gases was made by the Mond Nickel Com- 
pany at its Coniston, Ontario, plant, where 
the recovered sulfur was intended for use 
in the manufacture of sulfuric acid. The 
attempt was a technical success* but no 
market was nearby for the acid produced, 
so the tendency lately has been toward the 
liquefaction of the sulfur dioxide* 
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Mention subiccis which are of interest to you, ev'cn if 
they arc not listed here because additional to the courses 
offered are nude from time to time 

High School and College Preparatory 
Courses 

C OLUMBIA Universuv Home Study Department 
has picpared ttnirsen covering the equivalent of 
four years of High School study This complete 
High Scht^>l or College Preparatory training is available 
to those who can not undertake class room work Wc 
shall be glad to send you our special bulletin on request. 


Columbia IJnivertsity, 

UniversItT Extension — Home Study Department, 
New York, N. Y. ' 

Please send me full information about Columbia 
University Home Study Courses I am interested in 
the following subject. 

8oi Ain»r. it. 3$ 


Name 

Street and Number 

City... . State 

Occupation 
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Our Choice of Recent Books 


Physiology First Course in Physics 

By V. H. Mottram, Prof. Physiotoey, Vniv. of London gy /j. MUUkan, Dir. Norman Bridge 

U sually a text on this subject is a fearsome thing Laboratory, Pasadena, Calif. 

to the intelligent layman, for if he finds the H. G. Gale, Prof. Physics, Vniv. Chicago 

thing he seeks he cannot understand the terms of ex- C. W. Edwards, Prof. Physics, Duke Vniv. 

pression. So the author has made a sketch plan of the "rvURING 20 years this has been a standard text, 

land of physiology in order that a student may get a l_J it has now been entirely rewritten and presents 

bird’s-eye-view of its boundaries and important fea- ' the latest concepts by authors who are best fitted to 
tures, for we all are prone to wonder at and would like determine them. It is superfluous to add any further 

to know more of this marvelous machine, our body. statement concerning such a well tried and popular 

$3.20 Postpaid work $3.90 Postpaid 


Nitroglycerine and Nitroglycerine 
Explosives 

By Phokion Navium, Dir. Research. Alfred Nobel & Co. 
Hamburg 

T he technical side of the manufacture of nitro- 
glycerine, with particular reference to recent ad- 
vances and improvements, is treated at great length. 
A special chapter is devoted to the related nitric esters. 
Also, Part III deals with various nitroglycerine ex- 
plosives. All brought up-to-date to 1923. . 

$7.25 Postpaid 

Modern Science and People’s Health 

Edited by B. C. Gruenbern, Director American Assn, for 
Medical Progress 

W HAT science is doing for people's health as told 
by an anatomist, a chemist, a physiologist, a 
psychiatrist, a bacteriologist and a former public 
health official; all interesting men who have done im- 
portant useful work in the application of science to 
mundane affairs $2.70 Postpaid 

The Story of the Moon 

By Garrett P. Serviss 

T his book is unique; there has been no previous 
popular book that told anywhere near as much 
about the moon and there is a surprising lot to tell, at 
that. Serviss, veteran popularizer of astronomy, 
puts the information in the eminently readable form 
of a dialogue, enabling the reader to absorb the facta 
without realizing it. Many will doubtless be sur- 
prised to discover how much science knows about the 
moon ... $3.20 Postpaid 

The Three Musketeers of the Air 

By Capt. Hermann Koehl, 

MaJ. James C. Pitzmaurice, and 
Baron Guenther von Huenefeld 

T he first and the last parts are translations by 
George F. Dunay, Lieut. Royal Hungarian Navy; 
the dedication is to Floyd Bennett and other aerial 
pioneers who have perished, and the whole is a 
strangely exciting account of the lives of three men of 
entirely different temperaments whose single purpose 
united them by an inseparable bond. Three fascina- 
ting autobiographies $2.50 Postpaid 


Human Motivation 

By Leonard T. Troland, Asst. Prof. Psychology, Harvard 

A COMPREHENSIVE treatment as to why we 
behave and feel as we do and what are the 
foundations of impulse, desire, emotion, purpose and 
habit. Professor Troland, whose books the ‘‘Nature 
of Matter and Electricity" and the "Mystery of Mind'* 
received such favorable comment, here achieves a 
tolerant line of approach to a somewhat more cheerful 
and happy conclusion than is usual in works of cor- 
responding erudition in psychology. . . $5.20 Postpaid 

Appleton's Modern Atlas 

Edited by Geor^ Philip and W. R. McConnell, Prof. 
Geography, Miami Vniv. 

O F a handy size (9 by 11 inches) this atlas em- 
phasizes fundamental physical conditions and 
comparative climatology, with numerous maps show- 
ing vegetation, soils, growth and distribution of popu- 
lation as well as a very extensive index which has the 
unique feature of giving the latitude and longitude of 
every city shown in the atlas $4.20 Postpaid 

History of the Sheffield Scientific School 
of Yale University 

By Russel H. Chittenden, Director 

A ll who knew the author will expect that this Is a 
L complete, definitive and interesting resume not 
only of “Shef." but of early scientific education in 
America as well. Tha accomplishments of the early 
professors, who made the reputation of the school, are 
outlined with the kindly scrutiny of a most precise and 
honest mentality. A lasting contribution to educa- 
tional history. Two volumes abundantly illustrated. 

^ $10.00 Postpaid 

Beginning to Fly 

By Merrill Hamburg 

C OMMANDER BYRD in the foreword says “Thfa 
book will be not only a service to every model 
builder, but a worth-while spur to the development of 
aviation in this country.” It gives all the necessary 
details and dimensions to build the various types ot 
airplane that are prominent Commercially. 

$2.65 Postpaid 


For Sale by Scientific American 
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CAN YOU SOLVE THIS EQUATION? 


With this staindardized set of materials, Ford parts obtainable at a repair 
garage and the practical detailed Scientific American instruction book 

AMATEUR TELESCOPE 

MAKING 

Hundreds of our readers have made powerful astro- 
nomical and terrestrial reflecting telescopes at a total 
cost of less than $25.00 each. 

Such a telescope magnifies 200 diameters and re- 
veals Jupiter’s belts, Saturn’s rings, the polar caps of 
Mars, etc. It will read a watch at half a mile. 

Detailed explicit instructions for every part or the 
work are given by experienced telescope makers. 


Former Amateurs 

Get this new edition. It has 300 pages — triple the number of pages 
and double the number of illustrations of the first book. New matter 
on eyepieces, Cassegrainan, flats, objective lens, spectrohelioscope, etc., 
by such experts as Dr. Charles S. Hastings, Prof. G. W. Ritchey, Dr. 

George E. Hale and Dr. Elihu Thomson. 

AMATEUR TELESCOPE 

MAKING 

f Postpaid $3.00 domestic, $3.25 foreign 

24 West 40th Street SCIENTIFIC AMERICAN New York, N* Y. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees 
and Owners of Trademark Rights 


The Court Learns About 
Hooks and Slices 

C OURTS of law and equity have done 
some remarkable things. Under cer 
tain circumstances they have told a man 
how much money he was going to get, 
whether he was going to continue being 
married or not, and where he was going to 
spend the next few years; they even have 
been known to predict the date of a man’s 
death. 

Up to now, however, they have not ven- 
tured to explain why an average amateur 
golf player does not hit a ball better than 
he does. That was something that seemed 
beyond even the powers of a Federal judge 
to fathom. But in a patent case the queer- 
est sort of things are likely to develop, so 
when Arthur F. Knight and the Horton 
Manufacturing Company sued the Union 
Hardware Company for infringement, Judge 
Thomas of the United States District Court 
for Connecticut found out the whole secret. 

Knight is the man who invented and 
patented, in 1910, the steel shaft golf club 
which is in such wide and growing use 
today. He also owns seven eighths of the 
Horton Manufacturing Company, of Bris- 
tol, Connecticut, which, as the sole licensee 
under the patent, manufactures the shafts. 
Naturally, when the Union Hardware Com- 
pany began to make and sell steel shafts, 
there was a suit for infringement. 

Prior to his invention, Knight declared, 
golf clubs were constructed by securing the 
head of the club to a wooden shaft, usually 
of a highly elastic wood such as selected 
seasoned hickory, tapering to a compara- 
tively small section near the head and much 
stouter at the handle end. Hickory has 
been uniformly preferred because it is hard, 
tough and supple, the suppleness con- 
trolling the rebound of the head after 
impact with the ball and adding to the 
distance of the drive. 

“The patentee claims to have discovered 
that there is an inherent objection in a 
hickory shaft,” says Judge Thomas, “be- 
cause the wood is fibrous in nature and, 
tlierefore, offers but slight resistance to 
torsional strain, in consequence of which 
the head of the club yields in a line circum- 
ferential to the axis of the shaft, or, in other 
words, the blow produces a strong torsional 
strain, which twists the hickory shaft. This 
torsional element is alleged to be highly 
objectionable since an angular rebound 
causes the ball to deviate from the direction 
of impact, so that, unless the golf player 
knows how to offset this inherent tendency 
of the club, his play will be uncertain and 
irregular.' 

“In order to overcome this tendency or 
defect, the patentee seeks to provide a 
construction which is practically torsion- 
less by making the shaft of steel tubing, 
preferably, hardened and tempered to give 
as great suppleness as desired. The tubing 
as described in the specification may be 
cylindrical, although a tapered or stepped 
tube is preferred. The patentee further- 
more states that high carbon steel is pre- 
ferred in making the tube and that it may 


be tempered so as to increase the resistance 
to torsional strain. The tube may be ^e- 
hardened with improved results, or nickel 
steel may be used, the latter being known 
to be of high torsional resistance.” 

The court shows that golf clubs with 
metal shafts were known long before Knight 
entered the field. He cites the Grant 
British patent issued in 1892, describing 
“a golf club shaft made of steel or other 
elastic metal, either hollow or solid, or 
partly hollow and partly solid.” He also 
cites the Hornsburgh British patent of 
1894 covering a tapered steel shaft and the 
Bullows British patent of 1896 for a tubular 
metal shaft. 

“Of course it must be held,” Judge 
Thomas continues, dismissing the suit, 
“that the patentee was the first to provide 
a torsionless or substantially torsionless 
tubular metal shaft or golf club in order 
to enable a player to make his game more 
uniform and with which even a beginner 
may learn to play golf fairly well, so that 
the claims in suit are valid if read with the 



Sometimes inventors are ahead of 
the times. Edward Lauste, shown 
above, may have been one of these. 
An early experimenter in the field of 
^'talking motion pictures,** he lacked 
capital to exploit his inventions. His 
patents expired soon after the World 
War, Now the art has caught up 
V ith him, but he has no rights from 
which to profit 


limitations imposed upon them by the 
patentee who responded to the Patent 
Office rejection by stating that the claims 
‘cover a torsionless structure of steel tub- 
ing,’ without which limitation the patent 
could not have been issued. But they are 
not valid without these limitations or if it 
is attempted to broaden their scope so as 
to include any tubular metallic shaft. The 
limitations read intod;he claim make them 
valid, but in such case the defendant does 
not infringe the claims in suit because 


defendant’s shaft possesses torsionless char- 
acteristics.” 

So now you know why it is you have not 
been able to play better golf. 

Lincoln and Invention 

I NVENTIONS and patents have claimed 
the close attention of nearly every Amer- 
ican whom history acclaims as great — 
Washington, Franklin, Jefferson — all the 
leaders of the past. Take Abraham Lin- 
coln for example. 

On May 22, 1849, Patent Number 6469 
was issued to Lincoln on a device for 
buoying river boats over shoals, according 
to Joseph Rossman, Assistant Examiner in 
the Patent Office. The invention provided 
adjustable buoyant air chambers, with 
metal tops and bottoms, and the sides 
made of India-rubber cloth or other water- 
proof fabric. A number of them were 
placed at each side of the boat, and they 
could be raised or lowered by a series of 
ropes and pulleys. When the chambers 
were lowered and filled with air they ex- 
panded and buoyed up the boat and en- 
abled it to float off the sand bar. 

The entire specification of the patent, on 
blue-gray paper, is in Lincoln’s own hand- 
writing, although he used a printed blank 
form for the petition and oath, sworn to 
before a Washington justice of the peace. 
Although Lincoln himself was a good 
lawyer, he retained a patent attorney, 
Z. C. Robbins, to prosecute the applica- 
tion. Robbins amended the single claim of 
the application once before it went to issue. 

A model, now on exhibition in the National 
Museum, accompanied the application, as 
well as the fee of 30 dollars. Lincoln was a 
practical man, and the fact that he went to 
the time, trouble and expense necessary in 
developing his idea indicates that he prob- 
ably expected something to come of it. 

Ten years later he still was interested in 
inventions. His funds being low, he tried 
lecturing and chose “Discoveries and Inven- 
tions” for his subject. This lecture he 
delivered in Springfield, Illinois. It first 
appeared in print, however, in the Swnari 
Magazine in 1909. 

“Man is not the only animal who 
labors,” he told his hearers, “but he is the 
only one who improves his workmanship. 
This improvement he effects by dtecoveries 
and inventions. His first important dis- 
covery was the fact that he was naked; 
and his first invention was the fig-leaf 
apron. This simple article, the apron, 
made of leaves, seems to have been the 
origin of clothing — the one thing for which 
nearly half of the toil and care of the 
human race has ever since been expended.’' 

Throughout his career inventions inter- 
ested him. When he was President, Chris- 
topher N. Spencer, inventor of the first 
repeating rifle, brought one of his rifles to 
Washington. He explained its operation 
to Lincoln, and the next day Lincoln and 
Spencer walked to the spot where the 
Washington Monument now stands and Set 
up a target. Lincoln made several 
shots and found the new rifle eaf 
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Through his influence about 10^000 were 
ordered. About 20,000 altogether were 
issued to the Union Army, and they proved 
effective in a number of important battles 
including Gettysburg. 

When John Ericsson submitted his plans 
for the Monitor to the Union admirals, 
they were not favorably received. It was 
only when Lincoln exerted pressure that 
the freak invention was accepted. The 
Monitors saving of the remnants of the 
Federal fleet is a matter of history. Once 
again Lincoln had justified his interest in 
inventions. 


Jacks for Queens 

T he birth of invention is the death of 
chivalry. If the Queen of England 
today found a muddy gutter facing her, 
there would be lio need for a Raleigh to 
spread his cloak. The Queen would be 
wearing galoshes. 

There has been one situation, however, 
where traveling gallants have been wont to 
aid queens on the road. This occurs where 
a lady motorist has a flat tire and tries in 
vain to jack her car up so the tire may be 
changed. It is a messy job and no lady 
likes to do it. 

Now, however, in France, an automatic 
jack operated from the instrument board 
of the automobile has been perfected, 
according to advices received by the Auto- 
motive Division of the Department of Com- 
merce. A jack for each wheel is situated 
on the axle. It is a short steel cylinder, the 
lower part of which normally is level with 
the jack block and the axle, so as not to 
decrease the road clearance. A double 
telescopic piston in the cylinder allows a 
relatively long stroke for the lifting plate. 
All milady does is push a button on the 
instrument board, the block descends to 
the ground, and the wheel is lifted. 

Thus do inventions add to women’s 
independence. 


would not preclude a different view in the 
instant case if clear error were made to 
appear in such former construction, yet the 
fact that such interpretation has been 
uniformly followed for this long period dur- 
ing which the statute has been in force is 
persuasive that such view is correct. 

“The applicant contends that its print 
describes neckties, but with this contention 
I am unable to agree. The print is clearly 
an advertisement of service and the con- 
clusion of the examiner as to this point is 
believed to be sound.” 


Trademarks in China 

Republic of China, with four hun- 
dred million inhabitants and far too few 
manufacturers to begin to supply them, 
offers an attractive market for American 
exporters. Success, however, depends in 
no small measure on knowing the tastes, 
ideas and habits peculiar to the Chinese. 
Only one tenth of the Chinese can read; 
the others buy goods through recognizing 
some particular “chop” or trademark. It 
is important, therefore, Dr. Julius Klein, 
Director of Foreign and Domestic Com- 
merce points out, that trademarks for use 
in China be chosen intelligently. 

“If your trademark features the picture 
of a dog, you will do well to change it in 
China, for the dog, to put it mildly, has no 
high place in Chinese regard. Still worse 


would be the error of a manufacturer who 
stamped a rabbit on his wares, and if by 
chance he^iahould choose the turtle, inoffeji- 
sive enough to our western ideas, his pro- 
duct would be condemned at a glance. 

“One American canned-milk company, 
in its China advertising,” he says, “made 
the mistake of emphasizing the use of its 
product with coffee and tea, although the 
Chinese know nothing about coffee and 
would no more think of putting milk or 
cream in their tea than Americans would 
think of putting it in lemonade. Another 
American milk company made a big hit 
with the Chinese by showing in its trade- 
mark an infant labeled “It’s a Boy” thus 
appealing to the universal desire for, and 
pride in, a son. 

Dr. Klein mentioned several instances in 
which large markets have developed in 
China from unexpected causes. An Amer- 
ican manufacturer noted that there was an 
extraordinarily large sale in China for the 
small hot-water bags usually known as 
“neuralgia bags.” Chinese girls were buy- 
ing these to use as hand warmers in their 
muffs, and to hold against their faces to 
give them red cheeks. 


New Uses for Old Methods 

V OU might think it a simple matter to 
^ attach a shelf support to the porcelain 
coated steel lining of a refrigerator. Appar- 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications, rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum 60. Payments must accom- 
pany each insertion. 

Official copies of any patents listed in this section at 15c each; state patent number to insure 
receipt of desired patent copy. 


Commercial Prints and Labels 

one item of its service, the Ervin 
Press Corporation cleans neckties. As 
a means of calling attention to this service, 
it has devised a print comprising a diamond- 
shaped outline within which are several 
business slogans or advertisements includ- 
ing, “Did you ever have your ties cleaned? 
They come back with all their original 
respectability, 16 cents each.” A pic- 
torial representation of several ties appears 
on the print. 

This print they sought to register in the 
Patent Office, calling attention to the pro- 
vision of the copyright statute which reads, 
“No prints or labels designed to be used 
for any other articles of manufacture shall 
be entered under the copyright law, but 
may be registered in the Patent Office.” 
This clause, they urged, should be inter- 
preted as meaning that the print or label 
itself may be regarded as the article of 
manufacture contemplated by the Act. 

It was no use. Amistant Commissioner 
Kinnan denied registration, saying, “This 
section of the copyright law was enacted 
as long ago as 1874 and for almost a third 
of a century has been consistently con- 
strued by the various officials of this office 
as requiring that>.tha print shall be designed 
for an article of manufacture other than the 
print itself and other than those 'connected 
with the flne arts.* 

the construction heretofore placed 
on the hw relatiaif to registration of prints 


Pertaining to Aeronautics 


Aeroplane Landing and Launching De- 
vice — Primarily designed for landing and 
launching aeroplanes in comparatively con- 
gested areas, the planes being landed and 
launched without touching the ground. Patent 
1680473, O. Parker, Bentonville, Ark. 

Helicopter — Can be operated to rise from 
the ground and descend in a substantially 
vertical direction, may be propelled at relatively 
great speed, and accurately controlled. Patent 
1681019. H. C. Stewart, Webster, Ky. 


Pertaining to Apparel 


Article or Headware— A cap, in which is 
embodied an outer band forming a finish for 
the crown, at its edge, and at the same time a 
head-contacting size band. Patent 1681006. P. 
Merton, Park Ridge, N. J. 


Chemical Processes 


Method of Preparing Rust-Resisting Iron 
AND Steel Printing Plates —For readily re- 
ceiving the photographic, or transfer coating, in 
lithographic work, by washing one surface with 
a 10% solution of h)rdrofluoric acid, washing 
off the acid, and thoroughly drying. Patent 
1681849* R. Fritsche, 188 Centre St., New York, 
N. V. 


Designs 


Design for an Electric-Light Fixture — 
Patent 76140. W. Klehr, c/o E. F. Caldwell & 
Co., 36 W. 15th St., New York, N. Y. 

Design for a Dress— Patent 76121. Kather- 
ine E. Burns, c/o Franklin Simon & Co., 38th 
St. & 5th Ave., New York, N. Y. 

DEvSIGN for a V’kntilated Rodentproof 
Clothes Hamper— Patent 76017. M. Halpert, 
c/o M. H. Metal Product Corp., 1154 Flushing 
Ave,, Brooklyn, N. Y. 

Design for a Stocking— I’atent 76025. R, 
Left, c/o Lefi & Co., 305 5th Avo., New Y'ork, 
N. Y. 

Design for a Textile Fabric— Patent 76029. 
W. H. Mayer, Jr., 260 Green St., New York, 

N. Y. 

Design for a Radiocabinet — Patent 7618G. 

O. P. Fritchle, 4618 Kanmore Ave., Chicago, 
III. 


Electrical Devices 


Cut-Out and Plug — Wherein a special struc- 
ture will prevent anything but a correct fuse 
plug from being used, when plugs are chanced 
or new ones provided. Patent 1680969. W. P. 
Briggs, Municipal Bldg., New Bedford, Mass, 



Ground Pitting — For use in connection with 
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polarised service, for ^oundinsr the neutral, 
or so-called white wire, on a water pipe or the 
like, without solder or adjusting 8tng:>8. Patent 
1681129. A. M. Nugent, Unionville, N. Y. 

Power-Factor Control for Power System 
— Whereby the power factor of an alternating 
current power system having a synchronous 
motor load may be maintained at unity or 100%, 
with automatic regulating means whereby the 
above advantages may be accomplished. The 
inventor has l)een granted two patents, 1681004 
and 1681005. S. Melton, Sturgis, Ky. 

Thermostatic Controi^ — For an electric 
circuit, with electro-magnetic means for open- 
ing and closing the circuit in combination with 
a thermostat, rendering the electro-majjnetic 
means active under predetermined conditions. 
Patent 1G81446. R. S. Tice., Monterey, Calif. 


Of Interest to Farmers 


Poultry Feeding and Watering Device— 
Which provides an ample supply of food and 
water eliminating repeated feeding, and in- 
cludes means for periodically flushing the water 
supply. Patent 1682614. H. V. Guertin, 02 
('onkhn Ave., Patchogue, L 1., N. Y. 


Of General Interest 


Drainage Device for Window Screenr- 
Whereby the rain or moisture forced through 
the screen will drain out to the exterior of the 
window frame. Patent 1681846. C. C. Engel- 
bart, 721 Second Ave., Rochester, N. Y. 

Device for U.se in Writing- An adjustable 
sliding tube and rings for correcting hand- 
writing, and to insure that the pen or pencil is 
held in the correct position. Patent 1681842. 
D. Collen, c/o Canadian Pac. Express Co., 
Dryden, Ont., Canada. 

Artificially-Hemstitched Fabric — Which 
simulates hemstitidiing by the use of black 
threads W'oven through the fabric, may be 
applied to towels, pillow cases, table cloths and 
other articles. Patent 1681827. F. Tausend, 
114 Franklin St., New York, N. Y. 

Protective Cap for Wood Piling - Which 
may be conveniently applied to any pile head for 
jireventing rain water from collecting on the 
top and rotting the wood. Patent 1681857. J. 
.Jacobson, 23111^ Ave. “C,” Galveston, Texas. 

Optical Device — Including a mirror which 
may be positioned relative to the eye, while 
using the thumb and finger of the hand to open 
the eye, and the other hand to remove foreign 
objects. Patent 1681874. A. F. Ouellet, c/o 
Tech. Lab. Corp., 693 Broadway, New York, 
N. Y. 

Smokers’ Receptacle— A combined movable 
ash-tray, and dispensing container for cigars, 
cigarettes or the like, the tray constituting a sup- 
p^irting base for the container. Patent 1681852. 
W. 1. Goscener, 483 Jersey Ave., Jersey City, 
N. J. 

Towel Dispensing and Storage Cabinet — 
Adapted to provide ample storage space for all 
the necessities of the toilet, such as paper towels, 
toilet paper, liquid soap, brushes, and disin- 
fectants.' Patent 1681840. A. E. Carlson, c/o 
Nevis Public School, Nevis, Minn. 

Post — A device adapted to be fitted over the 
backs of chairs so that the tops are hidden and 
they present a solid row, such as a pew. Patent 
1681020. J. F. Stimson, Lenoir, N. C. 

Gas Control— a valve which will auto- 
matically cut off the flow of gas in a house when 
the service line is under repair. The device ntay 
be manually reset. Patent 1681041. C. £. 
Kimbrough, Box 922, Haynesville, La. 
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ently, all that is necessary is to use an ordi- 
nary screw hook, inserting the screw por- 
tion through an opening in the lining and 
screwing it into the wooden casing beyond. 
In fact, that is the way refrigerator manu- 
facturers used to do it before W. H. Whit- 
tier took out his two patents, one in 1910 
and one in 1915. 

There were diflSculties with this practice, 
however, due to the rigidity of attachment 
between the lining and the case and the 
contraction and expansion to which the 
lining was subjected by temperature 
changes. The lining also had a tendency 
to warp in the process of baking the porce- 
lain coating, and where the lining bulged 
inwardly at the opening left for the shell 
support, a greatly increased pressure was 
often necessary to affix it. This meant a 
tendency of the porcelain to chip. 

Whittier’s method, the patents for which 
were acquired by the Grand Rapids Refrig- 
erator Company, avoided these difficulties. 
He attached the shelf supports to the lining 
before the lining was placed in the case. He 
rotated the bolt or threaded portion of the 
support, while that carrying the washer 
and in contact with the porcelain he held 
immovable during attachment. Thus he 
eliminated all stress and strain due both 
to attaching the shelf support and to 
temperature changes. There is no doubt 
that the method was a good one. 

When the Grand Rapids Company came 
to sue Stevens and others for infringement, 
however, it ran into difficulties. The 
Federal District Court for Eastern Michi- 
gan declared the patent claims invalid for 
want of invention, and the Circuit Court 
of Appeals has upheld the decision. Judge 
Hickenlooper says: 

‘'We are convinced that in the adoption 
of the specific shelf support of the claims 
in issue, the patentee exercised no more than 
a high degree of mechanical ability and 
power of selection. It may well be that the 
enumerated advantages of the use of this 
device in connection with enameled or 
porcelain coated metal had not theretofore 
been recognized, but the device itself is 
old, and as described in the patent, operates 
in a manner identical with the devices of 
the prior art. The use of the shelf support 
of the patent is only a new or enlarged use 
of an old device. Such discovery of new 
uses for or newly observed functions of a 
device well known in the mechanical or 
structural arts is not a patentable inven- 
tion ” 


Trademarks In the Philippines 
1^. ALDANESE, Insular Collector of 
^ Customs for the Philippine Islands, has 
issued the following circular letter to all 
manufacturers, importers and others con- 
cerned : 

“In connection with the registration of 
trademarks in aR ports of entry in the 
Philippine Islands as prescribed by Cus- 
toms Administrative Order Number 194, 
it is hereby announced that, in pursuance 
of an opinion of the Attorney-General 
rendered on July 26, 1928, United States 
trademarks registered in the United States 
Patent Office and recorded in this Bureau 
must also be registered in the Bureau of 
Commerce and Industry, Manila, Philip- 
pine Islands, in order to be entitled to the 
protection accorded by Act Number 2460 
and to enable the owners thereof to sue for 
damages for any Violation of their rights to 
such trademarks, under the provisions of 
Act Number 666, as amended by Act 
Number 3382.” 


Oil-Storaor Tank— A dapted for contlflidiig 
oils of different specific gravities from crude oil 
to gasoline, and means for preventing, or min- 
imizing, the losses by evaporation. Patent 
1681098. M. O. Clark, c/o Standard Oil Co., 
Hong Kong, China. 

Rmoothino-Iron Protector— In the nature 
of H wire or light metal basket attached to one 
end of an ironing board for holding a hot iron. 
Patent 1681128. M. A. Morse, Jr., 6621 Wood- 
lawn Place, New Orleans, La. 

Combined Liquid Container and Sprayer—* 
Which affords facilities for holding a liquid, and 
also has operable means to cause the liquid to be 
discharged in an atomized state. Patent 1680968. 
G. B. Graf and F. E. Whitman, 132 No. Me- ’ 
Kinley St., Shawnee, Okla. 

Checking Tag — Which will serve to prevent 
fraud at the time of reclaiming the article 
checked, and will also prevent the re-use of the 
tag. Patent 1679699. A. E. and A. G. Wright, 
Casalomu, Apts., Pine & Mason Sts., San Fran- 
cisco, Cal. 

Diving ArPAUATUS — Having means for the 
general improvement of the device and the re- 
newal of the air, as well as to proportionately in- 
crease the inside pressure as the depth in- 
crea.ses. Patent 1681029. C. J. Cooke, 33 
"B” St., N. W., Washington, D. C. 

Sink Ci.eaner — Which may be used option- 
ally for cleaning or scraping the walls of a sink, 
or as a shovel for removing matter from the 
sink. Patent 1681082. H. Bamberger, 1693 
Linden St., Brooklyn, N. Y. 

C'OMBINED SCISW>RS AND SHOEHORN- Which 
accomplishes the dual functions, without im- 
pairing the manual operations of the scissors, 
or the insertion of the feet into shoes, as with a 
conventional shoe-horn. Patent 1681691. O. 
Altenbach, c/o Roosevelt & O’Connor, 120 
B'way., New York, N. Y. 

Wall Safe — A fireproof safe, which may be 
installed between the wall lathing, will present a 
finished surface, and may be easily concealed by 
a picture or wall ornament. Patent 1681290. E. 
E. Glass, 2759 Effle St., Los Angeles, Calif. 

CiA>TiiEspiN — Which will effectively clamp 
itself to a clothes line and to clothes suspended 
therefrom and prevents the clothes from shifting- 
Patent 1681461. W. R. Butner, Box 108, Yer- 
ington, Nevada. 

Grindstone and Method of Making Same 
—By mixing abradant particles with cement, 
allowing the mixture to set, crushing the same 
into coarse aggregate, and adding a second plastic 
mixture to fill all the voids. Patent 1682649. J. 
L. Weller, 294 Bay St., So. Hamilton, Ont., 
Canada. 

Glazing System— More particularly intended 
for use in that class of buildings known as the 
steel skeleton type, whereby a more practical, 
and more weather-tight method is provided. 
Patent 1662291. L. Lane, P.O. Box 1666, 
HabaOiP, Cuba. 

Toaster and Broij^r— Having rockable 
bread or meat-holding devices, and means to 
throw out the bread or meat, after a pNh 
determined time for which the device is set. 
Patent 1682688. A. C. Parodi, 44 H Cottage St.. 
Jersey City Heights, N. J. 

Photographic Film or Plate Pack— W ith 
means for simplifying and cheapening the ar- 
rangement by reducing the eize of the backiiuf 
sheets to substantially that of the film of plate. 
Patent 1682628. M. and J. Romanowtea,, c/o 
Paget, Monller A Hardy, Reimergasse, 6 ViemiR 
1, Austria. 

Sadiron REcEPTACLS^Adapted to f»o WR 
in the wall of a room to provide a 
housing lor a aad iron when imt in usOt mid wMi 
when heated, yet lOadily aeeeesfhli^ FMMfe 
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1481291. E. E. Glass, 2759 Effie St., Los 
Angeles, Calif. 


Hardware and Tools 


Door-Holding Tool — For holding a door in 
both closed or open positions, with various 
positions between open and closed, including 
holding a door while mortising for a lock. Patent 
1681834‘. A. A. Arenda, U.F.D. Box a03B, 
Menlo Park, Calif. 

Watchmakers Gauge— For ascertaining the 
dimensions and distance between an end and the 
shoulder of a balance staff in repairing watches 
where the staff has been broken. Patent 16K1- 
121. It. Larsen, c/o Arnold Green, 2500 Webb 
Ave., Bronx, N. Y. 

Tool Joint Lock - By which a drilling tool 
joint is automatically locked in coupled position 
against accidental uncoupling, yet capable of 
being unlocked when desired. Patent 1681699. 
J. C. Coates, 1003 East Virginia Terrace, 
Santa Paula, Calif. 

Clamp— Designed to clamp either a few or a 
great numlier of sheets, so as to hold them 
firmly in register while being cut or otherwise 
treated. Patent 1682604. H. G. Disbrow, c/o 
New York Trust Co.. 100 Broadway, New York, 
N. Y. 


Heating and Lighting 


Heat-Conductivity Apparatus— Whi<h af- 
fords facilities for ascertaining the relative heal 
conductivity of any substance, the heat con- 
ductivity of common silver being taken as a 
standard. Patent 1680638. F. M. Rowan, 
Collins, Ga. 

Fla8H Boiler— W hich is capable of produc- 
ing in an economical and efficient manner a high 
steam pressure from a relatively small amount of 
water. Patent 1680608. A. G. Garbutt. Jessup, 
Ga. 

Oil Burner —Embodying a rotating spreader 
for the oil which minimizes the formation of car- 
bon, and a motor for actuating a fan which 
supplies air to the burner. Patent 1 6826 15. H. 
H. Holmes and A. F. Espersen. 520 Batavia 
Bank Bldg., La Crosse, Wis. 


Machines and Mechanical Devices 


Pocket Space Stamping Machine — For 
holding in place a plurality of shirt fronts, to- 
gether with means for successively stamping the 
fronts to indicate where the pockets are to be 
placed. Patent 1681882. J. F. Silverman, 5042 
38th St., Brooklyn, N. Y. 

Machine for Casting Stereotype Platrs 
Having a Mold Adopted to be Pressed 
Against the Outlet Opening of the Pot- 
Which automatically controlls the flow of metal 
from the pot to the casting pot without the parts 
coming out of engagement with each other. 
Patent 1681872. E. Muller, c/o Winkler 
FaUert & Co., Bern, Switzerland. 

Dish Washing Sterilizing and Drying 
Machine — Including a revolving trough with 
apertures for the dishes, and means for project- 
ing jets of washing and rinsing water, with- 
drawing the water, and producing an air cur- 
rent for drying. Patent 1681839. J. L. Bre- 
ton, C. Bletry, 2 Boulevard de Strasbourg. 
Paris, France. 

Cotton-Gin-Brbabt-Actuating Device— 
A meehantsm automatically latched to sustain 
thfi breast against falling, upon being actuated 
to elevated position, and thereby preventing 


injury to workmen. Patent 1681837. T. M. 
Bruce, c/o Guthrie Cotton Oil Co., Guthrie, 
Okla. 

Key-Aligner — For accurately aligning con- 
crete sheet pilings as they are driven into the 
ground, the key co-operating with grooves in the 
abutting edges of the pilings. Patent 1681858. 
J. Jacobson, 2311 Ave. “C,” Galveston, Texas. 

Printing Press Unit — Comprising two half- 
units, each having cylinders thereon, and means 
for driving the cylinders of each half indepen- 
dently, and in either the same, or opposed direc- 
tions. Patent 1680018. W. H. Granger, c/o 
Duplex Printing Press Co., 323 De Young Bldg , 
San Francisco, Calif. 

Apparatus for Dyeing Yarn —Especially de- 
signed for permitting the dye or other liquid to 
be forced by pressure through the yarn, when it is 
wound on a perforated bobbin. Patent 1681088. 
L. Hounous, Valdese, N. C. 

Cloth-rolling Machine— Which rolls the 
cloth smoothly, and positively precludes the 
formation of wrinkles, where the cloth is sub- 
sequently to be sliced into narrow strips. Patent 
1680979. P. Gardlier, c/o H. M. Bunker Co., 
56 Worth St., New York, N. Y. 

Belt Scraper for Tractors — For cleaning 
the central portion of the treads and for dis- 
lodging the material adhering to the lugs, par- 
ticularly adapted for use on snow covered land, 
l^atent 1682623. J. Mosca, Box 83, Rouse, 
Colo. 

Wind-Controlled Steering Gear— In the 
form of a wind vane, by which the direction of 
thi‘ prevailing wind will control a sailing vessel, 
and keep it true to its course. Patent 1681415. 
H A. Lee, c/o P. W. D. Sowa, Fiji Islands. 

Safety Hook —Having a latch which posi- 
tively closes by gravity and prevents all danger 
of the hook catching in a derrick or other object, 
in hoisting machinery. Patent 1682617. W. G. 
and K. R. Jensen, c/o Jensen Mfg. Co., Nowata, 
Okla. 

Dispensing Device — Which insures the 
sanitary discharge of a predetermined num- 
ber of toothpicks, and prevents the handling of 
others than the ones taken for personal use. 
Patent 1682629. L. Rosm, 20 La Salle St., 
New York. N. Y. 


Medical Devices 


Oil Spray — Including a barrel, and a plunger 
connected exteriorly of the barrel, for applying 
the proper amount of oil for the treatment of 
any particular case. Patent 1680645. C. E. 
Sims, c/o Farmers and Bankers Life Ins. Co., 
Sweet Waters, Tex. 

Pocket Sputum Cup — Constructed from a 
single sheet of material, with a closure flap 
formed to positively seal the cup against the 
escapement of the contents. Patent 1680151. 
J. Kauffman. 531 W. 179th St., New York. N. Y. 


Plumbing and Fittings 


Cleanable Trap for Sinks and the Like— 
Which provides a straight pipe with readily 
accessible cleaning chambers, yet preventing all 
possibility of sewer gas backing up, and elimi- 
nates the gooseneck. Patent 1681117. H. A. W. 
Howcott, 720 Union St., New Orleans, La. 


Prime Movers and Their Accessories 


Oil Purifier — A device in which portions of 
the oil are heated to render them easily strained 


and to free them from gasoline vapors before 
returning to the crank case. Patent 1680716. 
D. F. Zook, Hotel Monnett, Evanston, 111. 


Railways and Their Accessories 


Railroad Tie — Constructed from a combina- 
tion of wood and steel, having the advantages 
of a wooden tie, but requiring only a minimum 
amount of wood. Patent 1681115. E. E. 
Hendrickson and G. C. Dixon, 520 7th Ave., 
Watervliet, N. Y. 

Automatic Stopping System for Railroad 
Cars — Characterized by the braking shoe being 
provided with two guiding devices whereof one 
is fixed and the other movable, while remaining 
parallel with the track. Patent 1681106. J. 
Farenc, c/o Office Pickard, 97 Rue St. Lazare,. 
Paris, France. 

Rail-Fastening Device — Designed to be 
interposed between the spike and rail edge, and 
provides inclined forming wedges co-operating 
with the opposite edges of the spike to prevent 
creeping of the rail. Patent 1681049. H. H. 
Renfroo, 412 Hammond St , Rocky Mount, 
N. r 


Pertaining to Recreation 


Steamboat and Like Toy Construction 
AND Printed Blank Therefor— W hich will 
provide a toy by simply cutting out a sheet of 
material along printed lines, and bending along 
the lines t o complete the object. Patent 1 681878. 
F. E. Prince, 27 McKinley St., Bangor, Maine. 

Game — Wherein balls can be projected up- 
wardly into a basket contained within a cage 
carrying out the idea of a basket ball game. 
Patent 1681682. L. S. MeVey, Rulo, Neb. 

Game ArrAUATUS — Embodying a game board 
with targets corresponding to the bases on a 
baseball field, the targets? being releasable only 
upon first striking a master target with a suitable 
projectile. Patent 1681693. F. W. Becker, 132 
Wadsworth, Ocean Park, Calif. 

Triangle Pad— Tn the form of a table protec- 
tor and cleaning device for balls, for use in rack- 
ing the balls on a pocket Hillard table. Patent 
1682616. F, C. Irving, 632 73rd St., Brooklyn, 
N. Y. 


Pertaining to Vehicles 


Illuminating Lamp for Autos — An exten- 
sible “trouble lamp" the various parts of which 
may be readily attached to the dash board and 
connected with the automobile electric system. 
Patent 1680508. V. S. Downing, West Jackson, 
P.O., Jackson, Miss. 

Inflation Device — For automobile tires, in 
which the main air supply is connected with a 
gauge, enabling the user to read the pressure of 
the tube under inflation. Patent 1682625. E. J. 
Olsen, 7th & Margaret Sts., North St. Paul, 
Minn. 

Match Box Holder — Which is capable of 
being readily applied to the steering wheel of an 
automobile so as to be within convenient reach 
of the operator. Patent IB^HIO. R. M. 
Ostrander, 1276 No. Wilton Place, Los Angeles, 
Calif. 

Tractor Attachment — For use in connection 
with trucks or other vehicles stuck in the mud or 
In a hole, and will function to propel onto solid 
ground. Patent 1682717. A. Corona, c/o N. 
Hirsch, 1819 Broadway, New York, N. Y. 




He’s Patented 
Four Inventions 

And he’s only one of scorc«< of inventors who 
got their first real start through spare-time 
study with the International C'orrespondencc 
Schools. 

Jesse G. Vincent, Vice Piesident of the 
Packard Motor Car Company, inventor of 
the Packard Twin Six and co-inventor of 
the Liberty Motor, is a former 1. C. S. 
student. 

So is John C. Wahl, inventor of the Wahl 
Adding Machine and the Eveisharp Pencil; 
W. E. Ilallett, inventor of the Hallett Tan- 
dem (Jas Engine; H. E. Doerr, Chief Me- 
chanical Engineer, Scullin Steel Company, 
an<i W. J. Libby, inventoi of the Libby 
Mine Hoist C'ontrollcr. 
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llen’^ the same loiipon the s.imr opriurlunlty that 
these m(*n had Tin re’s still a chance for you to get 
ahead if you will only make Uie start. 

One hour nfler supper each night,- spint with the 
International ('orrespotulence Hhfxrls in th< epuet of 
your own home, will prepare you foi the positron you 
want ill the work you like best 

Yes. it will’ 1 Tit it up to us to puni it Without 
cost or oliligation, iust mark and mail this coupon. 

Mail this Coupon tor Frsa BookUt 
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P A C K A R D 


^ r my experience is rliar the 
best IS always tlie cheapesr m 
the long run in any line-' 
clothes, automobiles, or shot- 
guns If you keep a Packard, 
sav foul years, it vson’t cost you 
any more than your present 
car You buy two cars now to 
my one, pay as much deprecia- 
tion as I do and then don't 
have the car you want And 
I’ll bet you a good dinner that 
the expenses of running my 
Packard, gas, oil, repairs, and 
so on, aren’t a bit more than 
you are paying. 



ASK 

THE MAN 
WHO OWNS 
ONE 
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It’s toastej4_^|||» 

^"Thro?! Irmjrioj, No CouSb. 


Douglas Fairbanks 

Vmcri< a’n tVlolion Picture I'avuriUsaA hr Hill a|»|H-ar iii bin forllu omiii^ |»r<»(lu<’lioti TllC f l*Ot|l — 

1 f!;el inure kick fruiii the Liieky Strike flavor than from any 
otlier eijrarette. They are easier on iny throat and niiid. That’s 
why I smoke nothing but Luekies. Toasting really means a lot 
to me. IVIy own experience has proven that toasting not only 
takes out the had things but doubles the flavor.” 


1928 The Amcnain Tobacco Co Manufacturer 
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WOODEN HIGHWAYS FOR RIVERS 

PEACE-TIME PREPAREDNESS 
ANOMALY ISLAND 



For 1929, a New and Greater 
Line of Heavy-Duty Trucks 



and Ready Now! 


International 
Heavy-Duty Construction 

Vibrationless engines developing 
grc«it pulling power at low speed. 
Five self-contained engine sub^ 
assemblies, providing accessibility 
and simplifying service. Unit power 
plants, cushion-mounted. Clutches 
with vibration dampers. Transmis- 
sions with five speeds forward and 
two reverse. Internal expanding 4- 
wheel brakes. Famous Interna- 
tional Steer-Easy^’ steering gear. 
Double reduction or chain final 
drive. 


International 
Heavy-Duty Trucks 


International Harvester has 
engineered a remarkable line 
of Heavy-Duty models — engi- 
neered to the most modern truck 
standards — completely new, 
and on view now, in advance of 
the new year. 

Five Forward Speeds in all 
models, and Four-Wheel Brakes 
on all models, provide the New 
International Heavy-Duty Line 
with the essential triple combi- 
nation of great pulling power^ 
speed for the straight-away, and 
the ability to stop! 

New'engines, new clutches, 
new transmissions, more com- 
fortable cabs, easier driving, 


redesigned hood and radiator, 
improved appearance — all con- 
tribute to the success of these 
new trucks. Their performance, 
based on 18 months of engineer- 
ing and trial, and backed by 25 
years of truck building, is vouched 
for by International Harvester^ 
See and try the New Inter- 
national Heavy-Duty trucks and 
put them on your job. You will 
find them ready for every chal- 
lenge of road and load. They 
will be safegilarded by the same 
old reliable, but expanding. Serv- 
ice — there are now 168 Interna- 
tional Company- oumed branches 
in the United States and Canada. 


ranging in 3^, and 5- ton sizcB, 
are supplemented by a full line of 

International Speed T rucks 

4 and fi-cylinder, 1 1 and 2-toii 
sizes. Also \-ton Special Delivery 
and the Six-Speed Special. 

Wheelbase lengths for every kind 
of hauling— short for trailer, medium 
for dump, long for merchandise, and 
longer for special purposes— and 
bodies for every type of load. 


International harvester Company 

OF AMERICA 

606 So. Michigan Ave. incorporated) Chicago, 111. 
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Above : The great ’’Bour- 
don” of the Rockefeller 
Carillon, Riverside 
Church, New York City 
— the largest tuned bell 
in the world.The w eight 
of the bell and its frame 
is 78,400 pounds. fflCSlF 
Anti^Friaion Bearings 
were selected for the 
main journals and for 
’ the clapper and coun- 
ter-weight which in 
themselves weigh about 
one and one-half tons. 

The "Bourdon” is one 
of seven new bells that, 
wiien added to the hfey- 
three bells now in the 
Carillon, will make the 
Rockefeller Carillon 
the largest in the 
world. 
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Riverside Cbstrcb, NewYork 
City, Now under eemtruc^ 
tion. Architects: Henry C 
Pelton- Allen & Collens, 


Helping the vibrant tongues 
of the largest tuned bells in the world 
sing out their Christmas songs 

S INGING a song of industry all through the 
year— speeding giant trains along their way— 
helping great dredges delve into river bottoms 
—whirling all mechanical things along toward 
greater achievement... And then at Christmas- 
tide, when the spirit of the Day envelopes 
the world and glad tidings speed through the 
land, the same anti-friction bearings help swing 
the giant bells that send their sonorous voices 
out over a great city singing, ’’Merry Christmas • 

0 Kfr industries, Inc., 40 East 34th Street, New York Otjr 


Vlotbing is apt to cost 
so muA as a hearing 
that cost so HttU, 
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Brandmew! 

Fifty of the famous double 
edged Gillette Blades (one 
hundred shaving edges) 
tucked away in a sturdy, 
compact, colorful box. An 
original, personal way to 
carry your teason^s greet- 
ings far into the New Year* a 


^3 

everywiiere 

The 

perfect 

■’gift 


V 




TIME HE 

SHADES IN 1939 

HB'liL THANK WV 


A 


SMART, masculine gift box that’s bouad 
to be appreciated all over again each morning! 
Generous measure for generous shaving comfort! 
Not a short-lived present, not a frivolous one, biit 
a soundly sensible, month-after-month gift that 
appeals to a man’s practical nature. 

And the distinctive thing about it is its neMmess 
... it is presented by Gillette for the first time this 
Christmas. You can be sure when you choose the 
Fifty Box for him that he has never before receiv- 
ed a similar gift for Christmas — or any other time. 

p, S.— JFfeen empty t this strongly-built little chest 
makes an ideal cigarette box for your desk. Or use 
it for stamps. Or even on your dresser for collar 
buttons. Its usefulness is varied and its life is hng. 

GILLETTE SAFETY RAZOR CO., BOSTON, U. S. A. 
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‘‘Stay out" is Timken’s watchword 
to Waste’s allies — Friction — 
Breakdowns — High Mainte- 
nance — Excess Lubrication — 
Power Loss — and Low Production. 

Progressive industries protect both 
property and profit by putting 
Timken Bearings to work in line 
shafting, machine tools, electric 
motors, rolling stock, material 
handling equipment, rolling mills 
— and wherever wheels, shafts or 
gears must turn free from over- 
burdening friction. 

Timken full radial-thrust capacity 
retards depreciation, lessens main- 
tenance cost and assures competent 
handlingof radial loads, thrustloads 
and all combinations of the two. 

— And preserving Timken qualities 
unimpaired are Timken tapered 
construction, Timken POSITIVELY 
ALIGNED ROLLS, and Timken 
electric steel — an exclusive com- 
bination. 

Use “Timken-Equipped” as a 
guide in buying machinery, and 
you follow a sure sign of progress 
in all Industry-“NO ADMIT- 
TANCE-TO WASTE” 

THE TIMKEN ROLLER BEARING CO. 
CANTON. OHIO 


TIMKEN 

Tap9r»€ 

KOLLER BEARINGS 
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Looking Ahead 
With the Editor 


Among Our 

Contributors 


Automobiles 

D uring January at the annual Automobile Show 
in New York City the public will see for the first 
time the latest models of American cars. Apropos of the 
occasion^ the January issue of Scientific American 
will contain a wide variety of automobile material 
which was released to us in advance for this purpose. 
Besides details of the new cars, this issue will include 
many items of great interest to car owners and others. 


Eruptive Mountains 

P ROBABLY you do not realize that there are 66 
active volcanoes in the world today. It’s true. An 
article soon to be published describes some of the more 
famous of these, gives their histories, and tells how they 
have often upset the theories of volcanologists. Many 
interesting facts concerning their periods of inactivity, 
their eccentricities, and the materials they eject, are 
brought out in this study of a most fascinating subject. 


Paper 

I T has been said often that should some great cata- 
clysm obliterate our civilization, future races 
would find but few records on which to base an esti- 
mate of our culture. We moderns use wood-pulp paper 
that rapidly deteriorates, whereas the ancients used 
clay and stone and the medieval scholars used parch- 
ment and rag paper, all of which last centuries. A 
forthcoming article about paper is well illustrated 
with photographs to show the decay of very new records. 

What Is Life? 

A mateur chemists can duplicate the experi- 
L ments performed by Professor Herrera and de- 
scribed in an article coming soon. Fascinating pseudo- 
cells, made of common chemical substances by him, dis- 
play the non-living features of protoplasm. As a 
result of his studies of imitation cells. Professor Her- 
rera believes that life is no phenomenon but a property 
which all matter possesses under the right conditions. 

Do Animals Think? 

B iologists say ^’No.” They use ‘^spontaneity,” 
“inherited propensity,” and “mechanical auto- 
mata” as words to explain the apparent cerebrations of 
. animals. The author of an article on h and opposes these 
views. He believes that animals do think and cites 
examples in support of his theories. Frankly, no one 
knows definitely who is right but the discussion is an 
intensely interesting one and you will enjoy reading it. 

jEvery Issue Fully Illustrated 

« Men are known by the magazines they read* What - 
meier road to distimtion could there be than read- 
ing the Scientific American— af/owr dollars a year? 


Alexander F. Skutch 

Dr. Skutch, who con- 
tributes in this issue a 
very interesting article 
on the carnivorous plant 
called the bladderwort, 
is of the younger school 
of botanists of Johns 
Hopkins University. He 
has just completed a 
study of the anatomy of 
the banana, and expects to spend a year, 
during the period of the fellowship recently 
awarded him by Johns Hopkins University, 
in Central America engaged in a scientific 
study of the development of the banana leaf. 



Earl E. Schumacher 

Mr. Schumacher is a member of the 
technical staff of the famed Bell Telephone 
Laboratories in New York where many 
scientists work on a multitude of problems 
in pure and applied science. His work there 
has pertained to new alloys for cable sheath- 
ing, alloys for vacuum tubes, thermionic 
activity, and other very interesting problems. 

Paul Griswold Howes 


Mr. Howes is an assis- 
tant curator of a museum 
in Connecticut but he is 
the sort of man who is 
not satisfied unless he is 
exploring in his pet spot. 

In his case it is Dominica 
which he says he dis- 
covered “scientifically.” 

On his own resources he 
has already made two fruitful trips there 
and now plans another. Scientifically exact 
in his methods, he includes in his articles a 
great deal that savors of romantic adventure. 



E. L. Chlcanot 

From the versatile pen of Mr. Chicanot has 
come many fine studies of the economics of 
Canada. His article in this issue, concern- 
ing the future of the great northwestern ter- 
ritory above our border, will open the eyes of 
many as to the economic possibilities there. 

James Henry Breasted 

Professor Breasted has devoted most of 
his time since his early college days to the 
study of oriental languages and literature, 
has taught Egyptology and oriental sub- 
jects in American Universities, and has 
written, much on these subjects. He is the 
Director of the famous Oriental Institute* 
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WESTERN INDUSTRIAL 

LEADER 

ADEQUATE, low cost power furnished 
r\. by the Los Angeles Municipal Bu' 
reau of Power and Light has assisted 
Los Angeles in attaining first place 
throughout the territory west of 
Chicago in the manufacture of these 
products . . . 


Automobile Parts 
and Accessories 

Motion Pictures 

Furniture 

Window Shades 
and Fixtures 

Wall Plaster 
and Wall Board 


Rubber Tires 
and Tubes 

Wearing Apparel 

Canned Fish 

Foundry and 
Machine Products 

Structural and 
Ornamental Iron 


Power Bureau engineers are prepared 
to give you an authentic and confiden- 
tial power cost survey applicable to your 
specific business • • • without charge. 

Write Business Agent, giving all 
available data. 


HIP 


BUREAU OF POWER & LIGHT 

City of Los Angeles J 


Los Angeles offers these advantages 
to industry: — Mild Climate — Good 
Factory Sites— Low Building Costs 
Efficient, Contented Labor— Largest 
Concentrated Market on Pacific 
Coast — Excellent Distribution by 
Rail and Water — Cheap, Varied 
Raw Materials (domestic and for- 
eign) — Strategic Location for Export 
-AND LOW POWER COSTS. 



Charles M. Schwab 


^T^HAT opportunity in America is omni- 
^ present is exemplified by the career of 
Charles M, Schwab who rose in 16 years from 
a dollar-a-day job to the position of president 
of what was then the g^reatest manufacturing 
corporation in America, later to that of presi- 
dent of a new and larger combine, and finally, 
to that of Chairman otthe Board of Directors 
and controlling stockholder of the huge 
Bethlehem Steel Corporation. Bom at Lo- 
retto, Pennsylvania, in 1862, he entered the 
Edgar Thomson Steel Works as a stake driver 
at a dollar a day. He studied machinery and 
men, became plant superintendent, and later 


headed the engineering department of the 
Carnegie Company. His subsequent rise was 
rapid. He designed and supervised erection 
of the great Homestead Steel Works plant, 
a practically continuous mill in which the 
raw materials go in at one end and the finished 
products come out at the other. He also 
solved the problem of how to make more 
and better steel at a time when this subject 
was of great importance. During the war, 
he was Director-General of the Emergency 
Fleet Corporation. The Iron and Steel 
Institute of England awarded Mr. Schwab 
the Bessemer gold medal on May 3, 1928. 
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THE OLDEST KNOWN MASONRY SUPERSTRUCTURE IN THE WORLD 

Thirtieth Ceiiiury B.C. The so^alled ** Terraced Pyramid** of Sakkara was erected by Grand 
Vizier Imhotep, founder of architecture in stone masonry and earliest physician known to history 


The Oldest Known 


words of royal favor. The king's ex- 
clamation alarmed the courtiers. 

The stricken minister was quickly 
carried to the palace and the priests 
and the chief physicians were hurriedly 
summoned. The ancient inscription 
in the Memphite cemetery, which tells 
us of the incident, then states, “His 
Majesty had brought for him a case of 
writings . . . and they told His Majesty 
that he was unconscious." The king, 
smitten with sorrow, retired to his 
chamber in prayer and ordered sump- 
tuous arrangements for the great man's 
interment in a splendid tomb, which 
still contains an inscribed record of the 
circumstances of his death. 

T he “case of writings," which the 
king caused to be brought, was a 
case of some kind for carrying medical 
treatises, and Weshptah's tomb in- 
scription therefore contains the earliest 
known reference to medical literature. 
Unhappily, none of the actual rolls 
from that royal “case of writings" has 
survived to our day. Nevertheless 
there is plenty of evidence of the ad- 
vanced knowledge of medicine and 


% surgery in the first great age of Egyp- 
tian civilization, which we call the 
Pyramid Age (about 3000 to 2500 B.C.). 
One of the most interesting pieces of 

Nearly 5000 Years Ago the Egyptians Had the Fourth Dynasty (2900 to 2760 

1 1 1 4 J *^10 • B.C. ), which still contains unmistakable 

jydClClC IxBfltttTkQblB /xUVClflCBS tfl ttlB indications of a successful surgical 

r* rr rii operation. The patient was suffering 

cal TrBatmBflt of Human Ills from an abscess under the first molar, 

^ and by boring a hole through the bone 

By JAMES HENRY BREASTED below the molar, the surgeon success- 

Director of the Oriental Institute, Vniversity of CMcayo fully drained the abscess. This evi- 

dence corresponds with the fact that 
HEN did man first begin As far back as the middle of the in the Pyramid Age we find a “Chief 
to be aware of the mysteries 28th Century B.c., we find Pharaoh Palace Physician," who was likewise 
of his own body, study its Neferirkere going out into the royal “Palace Dentist." 
structure and investigate the cemetery of Memphis one day to in- The court of the Pharaoh offered 
nature of the extraordinary processes spect a new building in course of con- opportunity for medical specialization 
which it carries on? It has been said struction there under the superintend- even at this remote period. A tomb- 
that astronomy is the oldest of sciences, ence of the Pharaoh's favorite, the stone recently found in the vast Gizeh 
and it is true that astronomy de- chief royal architect, Weshptah. The cemetery belonged to a certain Iry, 




veloped astonishingly early; but behind 
the beginnings of astronomy, mathe- 
matics and medicine, there were long 
stages of practical human experience 
which were gradually transformed into 
science, and it would be difficult to de- 
termine with certainty which was the 
earliest of the group. 

I F we could decide the question on 
the basis of surviving treatises, 
then medicine and mathematics could 
claim priority, for we possess Egyptian 
treatises in these two fields which are 
considerably older than any surviving 
astronomical discussion; but such a de- 
cision is impossible, for all three of 
these sciences are much older than any 
surviving treatises. 

♦Th« pabllcatlon of the document In faceimlle with 
tr«n«tAtrofi, commentary, and glowanr in two volume* 
i^'now being printed by the Oxford Univerwty Prei* 
and wttl be publlahed by the Unlvereity of Chicago 
PraMintaykiiaaf. 


king and his court were all admiring 
the work, and the Pharaoh was turning 
with words of praise to his faithful 
minister, when he suddenly noticed 
that Weshptah was unable to hear the 


who was not only chief of the palace 
medical corps, but also served the 
Pharaoh as “Palace Eye-Physician** 
and furthermore as “Palace Stomach- 
Bowel-Physician," in which capacity 







BRONZE BATTLE-AXES OF EGYPT, ABOUT 2000 B.C. 

Wo%ind9, undoubtedly made by exactly this kind of tseapon, are shown in two of the other iHun- 
frofiong. Weapons are from Cte eoUsetione of the Orieviat Institute at the University of Chieayo 
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he bore the titles, “One understanding 
the internal fluids,*' and “Guardian of 
the Anus," showing that he was par- 
ticularly versed in internal medicine 
and that he specialized in diseases of 
the digestive organs. 

As far back as a period beginning 
about 3000 B.c., therefore, the extra- 
ordinary civilization of the Nile Valley 
already possessed the practice of sur- 
gery and had likewise produced special- 
izing physicians. 

The earliest physician 
whose name has come down 
to us was the illustrious 
Imhotep, who lived not long 
after 3000, that is, in the 
30th Century, B.c. He served 
the Pharaoh Zoser, whose 
Step Pyramid at Sakkara 
in the desert behind ancient 
Memphis, is familiar 
to all tourists in Egypt. 

Imhotep was at the same 
time a remarkable architect, 
the first great builder in 
stone. He was the royal ar- 
chitect who erected the vast 
Step Pyramid, the earliest 
surviving superstructure of 
stone masonry. 

T he gradual excavation, 
winter by winter, of this 
great structure and its ad- 
joining buildings, is now 
steadily revealing to us the 
surprising genius of this earli- 
est great architect, the father 
of architecture in stone. It 
is the more extraordinary 
that he was likewise the father 
of medicine, for he was an 
illustrious physician, whose 
name survived in the later 
ages to become the Asclepios 
of the Greeks, the Aescula- 
pius of the Romans. No 
writings of this first architect 
and earliest known physician 
have descended to us; and as 
we have already observed, 
not a single medical roll from 
that royal “case of writings*' 
has survived to our day. 

It is the especial province of the 
Oriental Institute to study all ancient 
documents which disclose the rise and 
progress of early civilization, and not 
least the origins and advance of science. 
It was therefore very welcome news, 
when we first learned of the existence 
of an ancient copy of a surgical 
treatise which might easily have 
been ‘ among the rolls in the 
Pharaoh's lost “case of writings** 
in the Pyramid Age; for the orig- 
inal author's 'autograph manuscript 
was in all likelihood already in exist- 
ence in the days when Weshptah 
dropped unconscious at his royal 
master's feet in the cemetery of 
Memphis in the 28th Century before 
Christ. 


That original autograph manuscript 
left by the author himself undoubtedly 
perished ages ago, but copies of it were 
still in existence a thousand years after 
the author's death. All of these long 
ago disappeared, with the exception of 
one, which was made in the 17th 
Century B.c. This one, in so far 
as we know, the only surviving 
copy, is in the collections of the New 
York Historical Society. It is the 
oldest known surgical treatise, and at 



THE ANCIENT SURGICAL TREATISE 

77 k ’ original column ik chout 11 inches high. The ink wets made 
by mixing pure carbon (lamp black) with an aqueous solution of gum 


the same time the earliest surviving 
scientific discussion. 

In physical form this extraordinary 
document is a strip of papyrus a little 
over feet long, and about 13 

inches wide. At least a trifle over a 
foot and possibly much more, has been 
lost at the beginning of the strip, so 
that it was originally not less than 16 
feet, 4 inches in length. When not in 
use the papyrus was rolled up and then 
looked not unlike a roll of narrow wall 
paper. 

The scribe of the 17th Century B.c., 
taking up the clean unwritten roll, 
unrolled some 16 or 18 inches at the be- 
ginning (right end), and spread it out 
upon his knees as he squatted cross- 
legged. Then, while holding the re- 


mainder of the roll, still rolled up, in 
his left hand, he began copying at the 
right end of his long clean strip of 
papyrus paper. In columns over 11 
inches high and varying from 7 to 10 H 
inches in width, his copy marched on, 
column after column from the right 
end toward the left end of his new roll. 

The older roll set up before him, 
from which he was copying, may al- 
ready have been centuries old. TShe 
venerable surgical treatise which it 
bore, however, was then al- 
ready something like a thou- 
sand years old, and of course 
contained old words aiid 
phrases which were no longer 
wholly intelligible. A long 
time before our scribe was 
born, probably generations if 
not centuries earlier, some 
one had written out a series 
of explanations and discus- 
sions of these obscure words 
and phrases, and had scrib- 
bled them on the margin of 
the old surgical treatise. 
Eventually some scribe, 
earlier than ours, had copied 
these marginal explanations 
directly into the text of the 
treatise itself, at the close of 
each case discussed, so that 
each case was followed by a 
little dictionary of its diffi- 
cult terms. This little dic- 
tionary had already been 
incorporated into the body of 
the treatise when our scribe 
sat down to his task, and he 
of course included it in his 
copy. 

H e had copied at least 
18 columns (we do not 
know how many columns 
there were in the lost intro- 
duction), containing some 
400 lines, and had reached the 
bottom of a column, when, 
pausing in the middle of a 
line, in the middle of a sen- 
tence, in the middle of a 
word, he lifted his pen 
and ceased writing. After a 
pause of which we cannot divine the 
cause, but during which his well-filled 
reed pen nearly dried, he again applied 
it to the papyrus. He made two more 
very faint strokes with the almost ex- 
hausted pen, which he thereupon 
dipped deep into his ink pot. After 
heavily retracing the two pale strokes, 
but so carelessly that the original faint 
lines are still visible, he laid down his 
pen and pushed aside forever the great 
surgical treatise he had been copying, 
leaving 15 H inches bare and unwritten 
at the left end of his new roll. 

In my first study of the docu- 
ment, as I pushed on through 
the difficult discussion from column 
to column, it was as if I was 
peering through a newly revealed 
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HEAD OF THE PHARAOH SEKENENRE 

Five wounds are indicated by arrows. That in ihe forehead was made by a bronze battle-axe like 
the one shown on page k^9. The pharaoh was slain in battle or was assassinated about JOOO BC. 


window, through which no man 
had ever looked before, and I was 
looking out upon the once impene- 
trable gloom enveloping man's earliest 
endeavors to understand the world he 
lived in. It was as if an unseen hand 
had been slowly raising the curtain 
that covered this window, and then 
when I reached the blank space at the 
end of the roll, which told me so in- 
exorably that the scribe had stopped 
his copy at that point, it was as if the 
hand that had been lifting the curtain 
had suddenly refused to lift it further. 

T hat provincial scribe sitting over 
his roll 8500 years ago, had little 
dreamed when he dropped his pen so 
carelessly and left the ancient surgical 
treatise incompletely copied, how hun- 
grily future ages would ponder his 
unfinished transcription, the only 
surviving copy of the ancient surgical 
treatise. As already stated above, he 
had reproduced at least 18 columns 
of the earlier roll -something over 
400 lines. 

Beginning at the top of the head and 
proceeding systematically downward, 
the treatise had presented case after 
case through successive, carefully ar- 
ranged discussions, forming a series of 
48 cases. The scribe had been none 
too careful in his copying and he 
had made many errors. In two places 
he inserted on the margin uninten- 
tional omissions and indicated their 
proper position in the text by a cross, 
the earliest known asterisk in the his- 
tory of books. He had industriously 
shifted from his black ink to his red 
end had liberally distributed his rub- 
ries marking the heads of his para- 
graphs. He was much more interested 
in these matters than in the content of 
the extraor^nary document he was 


copying. He found his work somewhat 
trying, for it contained unfamiliar 
terms and unaccustomed signs like the 
human mandible, which caused him 
difficulty and sometimes resulted in 
awkward, uncertain characters. His 
copying had carried him from the 
human head downward through the 
neck to the thorax, and he had begun 
the first case on the spinal column, 
when he stopped. One can imagine 
him yawning, rising indifferently and 
going home to his dinner, quite uncon- 
cerned, and altogether unaware that 
he was leaving the future civilized 
world entirely without any knowledge 
of his great ancestor's discussion of the 
surgery of the internal organs, which 


in all likelihood followed immediately 
on that of the spine. 

Our regrets are not a little aggra- 
vated when we consider the fact that 
our scribe returned to his task and 
took out again his unfinished copy; 
but he turned it face downward and on 
the unoccupied back he began copying 
the customary random magical recipes 
.current among the physicians of his 
time, drawn from the traditional folk 
medicine inherited from the super- 
stitions of a remote past. A later hand 
added some recipes for a youthful com- 
plexion, including at the end especially 
one for “Transforming an Old Man 
'into a Youth.'' These products of 
popular medicine have nothing to do 
with our surgical treatise, and they are 
unmistakably separated from it both 
by the blank space at the end of the 
roll, and by the fact that they are 
casually scribbled on the back of the 
roll as we ourselves jot down notes on 
the fly-leaf of a book. We need there- 
fore pay no further attention to them. 

T he surgical treatise itself prob- 
ably served as a reference book 
consulted daily by the practicing 
physician, while at the same time it 
partook of the nature both of the 
medical lecturer's outline and the 
student’s notebook; for the ancient 
medical student will have roughly re- 
produced the form and content of his 
instructor's lecture notes and may 
afterward have continued to employ 
his note-book as a reference hand- 
book. 

Some physician of ancient Thebes, 
in the days ^^hen the Hebrews were 
captives in Egypt, must have had the 
roll in his medical library at the close 
of the 17th Century B.c:. When he 
died, there is every probability that 





Photecnpli* by Dr. Q Elliot RoAlih and Dr P. Wood-JonM 


TWO ANCIENT EGYPTIAN SKULLS, DISCLOSING WOUNDS 

The skull at A was cut by a baitle^<ixe. Obviously the man was killedy for no traces of healing 
are visihU$ buf the skull wound oi B was treated by the Burgeon^ the wound healed, and the man survived 
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his friends placed the roll in his tomb He seems to be doing 
somewhere in the great Theban ceme- for the first time in 
tery in the cliffs opposite modern any field of science 
Luxor. It had been lying there some what has since hap- 
400 years when the Trojan Wars pened in one area of 
were fought and the Hebrews were scientific observation 
entering Palestine; it was over 1200 after another, 
years old in the Age of Pericles, and 

the entire history of Europe and Amer- T T E draws his items 
ica has been enacted since our scribe Xj. of comparison 
made his copy. and his descriptive 

Then, when it was some 3500 years terms from nature, 
old, it was presumably found by Luxor from the mechanical 
natives, probably in a Theban tomb, arts, from architec- 
although there is no specific evidence ture, and from many 
indicating exactly where these natives sides of daily experi- 
had found it. Shortly afterward an ence. He has ob- 
American named Edwin Smith, who served the crucibles 
had been residing in Luxor for some of the copper foundry 
years, purchased it during our American and he compares the 
Civil War, more exactly in 1862, from convolutions of the 
a Luxor native named Mustapha Aga. human brain to the 
Mr. Smith died in 1906 and his heirs corrugations on me- 
thereupon presented the unique docu- tallic slag. In de- 
ment to the New York Historical scribing the articula- 
Society, to whose Executive Committee tion of the human 
the present writer owes the oppor- mandible with the 
tunity of describing it. skull, he likens the 

fork at the head of 

T he Papyrus nowhere hints at the the ramus where 
name or station of the author of the mandible hangs 
the surgical treatise. We are free to pivoted, to the claw 
wonder whether the great unknown of a two-toed bird 
surgeon who produced this earliest- clasping the temporal 
known investigation of human anat- bone - a very apt comparison. He nation. It was only in such a situa- 
omy, physiology, and pathology could applies the name of a certain water tion that oriental medicine could 
have been identical with our oldest- worm to fibrous strings of coagulated develop and in any measure ap- 
known physician, the venerable Im- blood, and the ancient commentator proximate the character of a science, 
hotep, the father of both medicine and carefully explains that the actual worm We find this fact illustrated when 
architecture already mentioned above, itself is not meant; the region of the we take up the study of the ceme- 
who lived in the 30th Century frontal sinus is ‘‘the secret chamber, teries where the Egyptian communi- 
B.c. It is evident from his treatise as of a sanctuary; the bridge of the ties buried their dead several thousand 
that our ancient surgeon, whoever he nose is for him “the column of the years ago. 
may have been, was a man of observant nose“; a puncture of the crtinium is 

and discerning mind, with a wide out- compared with a hole broken through A SINGLE campaign of excavation 
look upon the life of his time The the side of a pottery jar. J\ which exhumed between 6000 and 

terms which he uses convey the im- Socially considered, the treatise is 6000 bodies, disclosed one person with 
pression of a man actually involved in the outgrowth of the earliest great a fractured bone among every 82 
the process of building up a termi- age of civilization, the age that first people, that is, over three such 
nology in a field of observation not yet saw a civilized society of some millions injuries among every hundred people 
possessing a fund of current terms, of souls organized into a homogeneous A broken neck is stated by our treatise 




SKULL OF HARSIESE, HIGH PRIEST OF AMON 


Ninth Century BC He struA- on the forbad. The bone showe eigne of absorption; death 
tjiw nA instantamouH pic Edwn^ perforations of the skull like 

this. Dxscopered by the Oriental InsUtxiie Expedition of the University of Chicago last winter 


to have been caused by a fall on the 
head — evidently from some elevation. 
Among the mechanics and workmen 
employed on the vast buildings of 
Egypt, such as the Great Pyramid of 
Gizeh, there must have been mainy 
such accidents. We can easily under- 
stand ^y there are 83 cases of in- 
jured bones among the cases discussed 
in our treatise. Many, perhaps most 
of these injuries, were received while 
the injured man was following the 
peaceful routine of civil life. 

No one can read the treatise, 
however, without concluding that 
some of the wounds in the skull, for 
example the “perforations'* found in 
the skull, the temporal bone, tte 
zygoma and the sternum — not to 
mention the gashes in the soft tissue of 
the nose, lip, chin, outer ear, neck and 
shoulder — were spear and sword 
wounds received in battle* Some of 
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the experience and knowledge of the process of eviscerating and embalming, followed by a diagnosis based on the 
hnipan which the ancient author Our ancient surgeon was therefore examination and continuing with a 
discloses* was therefore doubtless already acquainted with the brain, and treatment, if any is possible. The 
gained on the battlefield while fcJlow- the word ‘^brain'' appears in this treatment is only slightly medicinal, 
iiig the armies of Egypt. In harmony treatise for the first time in human the most notable office of the surgeon 
with this observation, it should be speech, in so far as early records are being his mechanical manipulation. It 
noted that the patient is always a man. preserved to us. He had observed that is interesting to find him practicing 
The illustrations accompanying this the brain is in intimate connection surgical stitching or “suture,*' the 
article .and showing wounds received with the control of the limbs, and he earliest known application of this me- 
chanical aid to healing, and when he 
found stitching impracticable, he em- 
ployed adhesive tape or plaster. His 
directions for setting dislocated or frac- 
tured bones show a good understand- 
ing of the proper physical manipula- 
tion, and his instructions for reducing a 
dislocated human mandible are closely 
reproduced in an illustrated edition of 
the essay on the joints written by Hip- 
pocrates over two thousand years later 
than our Egyptian surgical treatise. 

It is clear that the ancient Egyptian 
surgeon was daily called upon to deal 
with human ills which were the obvious 
result of observable physical causes, 
and having therefore no connection 
with the malignant demons of disease 
popularly regarded as the source of 
all ailments of the human body. For 
our treatise shows us the surgeon ex- 
amining case after case of organs and 
tissues injured by intelligible physical 
agencies forming a realm of familiar 
forces, quite uninvaded by magical 
powers. 

I N this realm the ancient surgeon 
was able to gather a considerable 
body of fact regarding human an- 
atomy, physiology, and pathology- 
the earliest known recorded group of 
rational observations in natural science. 
Indeed these two meil, the unknown 
surgeon who was the original author of 
the treatise, and his later, equally 
unknown successor who wrote the 
little dictionary of technical terms, 
both of them living in the first half of 
the third thousand years B.C., were 
the earliest known natural scientists. 

It is quite evident that the work and 
writings of such h^gyptian medical 
men could not have remained unknown 



REDUCTION OF A DISLOCATED JAW 


This picture U Greek — First Century ac The surgeon* s position is exactly 
the eame as prescribed in the Kdwin Smith Papyrus and thus shows that the 
older BgyjAjan medical science influenced early urcek medidm and surgery 


to the great Greek physicians, who 
carried on their investigations in 
Alexandria after 300 B.c., side by side 


in battle, would also confirm this con- 
clusion. Extraordinary evidence of 
the same kind has recently been pub- 
lished by the Metropolitan Museum of 
New York in the form of a series of 
wounds found on the bodies of a group 
of 60 soldiers who fell in battle in 
the 21st or 22nd Century B.c., and 
were buried in the same tomb at 
Thebes. There is also other know- 
ledge of organs and tissues which 
would indicate that our ancient 
sur^geon practiced dissection of the 
human body while carrying on these 
eiurUest known investigations in anat- 
omy and* physiology. In this way the 
suigepn gained knowledge which could 
been aequiiT^d in the mere 


had already noticed the localization 
of function in the brain. He charges 
his readers to note the side of the skull 
on which an injury is found, and to 
correlate it with the side on which 
paralysis of the lower limbs occur. He 
was aware of a cardiac system, with 
the heart as its center, and he knew 
that the action of the heart extends to 
the remotest extremities, but he does 
not indicate a knowledge of the circula- 
tion of the blood, although he was with- 
out doubt close to that obserwatipn. 

He arranges his cases very syste- 
matically. Following the title which 
is always at the head of the case, he 
introduces bis discussion by the record 
of the examination of the patient 


with the Egyptian medical schools, 
one of which we know was refounded a 
few generations earlier by Darius the 
Great at Tanis, within a stone's throw 
of Alexandria. Our unknown Egyp- 
tian surgeon, and his colleagues reach- 
ing back to Imhotep of 5000 years ago, 
were therefore the scientific ancestors 
of modern medical scientists who have 
probably been accustomed to regard 
their scientific ancestry as reaching 
back no farther than the Greeks. The 
modern physician, however, is en- 
titled to consider himself as a de- 
scendant of a venerable line which may 
be traced back to the 80th Century 
B.c., and this can not be said of any 
other modem scientist. 
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IHunttraiini l^ndnn Sfitt ^ • Ik JT !• 

A Prehistoric Scene in Mongolia 


T he 1928 expedition of the Central Asiatic Expedition foreground is what is conced^ to be the largest land mam- 

of the American Museum of Natural Hiltory, led by mal known — a giant Baluchithere, standing frbm 18 to 14 

Roy Chapman Andrews, has completed its work, and the feet high at the shoulder. This animal fed on the leaves 

reports of the findings are extensive and interesting. The and twigs of trees. On the top of the knoll Is a new species 

above illustration, drawn by Miss Alice Woddward, shows of Titanothere, with an extraordinary, long, spatulate*- 

the probable appearance of three of the prehistoric beasts, shaped nose. In the left background is a shovel-tocrtftied 

bones of which were discovered by the expedition. In the mastodon. Its peculiar teeth are nearly a foot long. 
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OUR POINT OF VIEW 


Secrecy and Science 

M OTH-tiALLS, known to chem- 
ists as napthalene, belong in fur 
coats; not in an automobile gas tank. 
Neither they nor any of the numerous 
6€cret dopes sold under the claim that 
they have anti-knock or power-in- 
creasing characteristics, have any good 
effect on the gasoline, according to 
findings of the Bureau of Mines. 

The fallacious theory that moth- 
b^s, dropped into the gas tank, will 
give an anti-knock mixture, is widely 
prevalent. With a carburetor ad- 
justed for too rich a mixture, naph- 
thislene increases the viscosity of the 
fultf so that the volume fed is cut down, 
thus actually giving more miles per 
gallon of gasoline, hut the same result 
can be obtained by proper adjustment 
of the needle valve. 

There are many secret dopes on the 
market masquerading under fancy 
trade names and perhaps perfumed 
and colored. Some of them are simply 
powdered moth-balls while others are 
composed of harmless and ineffective 
coal-tar products. Most of them are 
frauds. 

The scientific formulas of responsi- 
ble manufacturers are not secret. 
Some day, perhaps, an anti-knock 
substance more efficient than the 
present ethyl fluid may be developed. 
If* it is, the chances are some-odd 
niillions to one that it will be the 
product of many years of constant 
research and labor and the expendi- 
ture of large sums of money rather 
the chance discovery by an or- 
^pnary person. And, although it 
Wnlt be an ordinary chemical, its 
fOhnula will certainly not be kept 
s^bret. 

The Inter- American Highway 

I T will not be a great many years 
before a single broad highway will 
stretch with never a break from the 
Dominion of Canada to the Republic 
of Argentina. Here and there on the 
southern half of this main road, branch 
roads will shoot out to the east and 
west, so that every country in North 
America and South America will be in 
contact with this one great artery. 

Afoot and ahorse and awheel, men 
and women will travel from one land 
to another, exchanging their merchan- 
dise and their ideas. Nations now 
separated not alone by natural bar- 
rios but by barriers of misunderstand- 
ing will be brojught closer together. 
Whatever the highway will have cost 
will be only a fraction of its value to 
mankind. 

is BO Idle dream. The Seventieth 


Congress passed a resolution au- 
thorizing Government assistance in the 
construction of such a highway, and 
the House Committee on Foreign 
Affairs has published its report on the 
project. And one of the strongest 


John Bernard Walker 

AN editor’s success depends 
upon the extent to which he 
commands the confidence of his 
readers and the amount of in- 
fluence his writings exert upon 
the thoughts of others. He is to 
be eulogized when throughout 
his career he has gone to the 
bottom of subjects and has then 
presented them in a clear and 
thought-provoking manner, with- 
out tear or favor. 

John Bernard Walker, who 
died on October 17, 1928, after 
an illness of three months, was 
just such an editor. Evading no 
issues, he fought his verbal bat- 
tles with a keen zest for the 
truth regardless of consequences. 
Born at Bournemouth, England, 
in 1858, he came to this country 
in the late eighties, became a 
member of the editorial staff of 
Scientific American in the 
early nineties, was one-time edi- 
tor and, at the time of his death, 
editor emeritus. He had retired 
on January 1, 1928, due to ill 
health and was traveling and con- 
tinuing to send in contributions 
when stricken with a fatal illness. 

Mr. Walker was an authority 
on army and navy affairs, on 
yachting and modern engineer- 
ing. He was a careful worker 
and was always sure of his facts. 
The editorial page for years was 
made up largely of contributions 
from his indefatigable pen. He 
was a naturalized citizen and en- 
joyed not only the friendship of 
a host of army and navy men but 
also the confidence of men high 
in governmental positions. Al- 
ways a strong proponent of pre- 
paredness, he assisted greatly in 
promoting a general desire for 
preparedness prior to the World 
War. While the bulk of his writ- 
ings appeared in Scientific 
American he also wrote “The 
Unsinkable Titanic” and “The 
Story of Steel.” 

We know that the thousands of 
readers who have enjoyed his 
writings and have been guided or 
influenced by Mr. walker’s 
written thoughts, will join with 
our editorial staff in this expres- 
sion of sorrow for his demise. 


reasons for the construction is its 
value to aviation. Not only will the 
highway seiwe as a marker for those 
who travel by air, but it will be of 
such width that at any point and at 
any time it will afford a safe landing 
place for plgnes forced down. 


Seaplanes 

A fter each serious aircraft acci- 
dent involving a land plane and 
water, the cry goes up for regulation 
of over-water flights with planes which 
can land only on more or less dry 
ground. Why have many aviators, 
who know the hazards of over-water 
flight, undertaken just such projects 
with equipment designed for operation 
over land? The answer is simple. 
Land planes are comparatively light 
in relation to engine power, and so can 
carry more fuel than a similarly 
powered seaplane. A plane designed 
for water work, that will be reasonably 
seaworthy when forced down, has a 
considerable proportion of its total 
weight concentrated in its floats, re- 
gardless of the form they may take. 
As fuel is the most vital consideration 
in a flight of great duration, land planes 
are frequently selected for work other 
than that for which they were designed 
and for which they are safe. 

Before seaplanes can become practi- 
cal for long-distance flights with econ- 
omy of operation, engines must be 
designed which will lift them as well 
as the huge amount of gasoline which 
must be carried. It is all a matter 
of engineering. When more powerful 
engines are built, seaplanes will come 
into their own. 

Doubtful Altruism 

W HEN Dr. R, W. Browne went 
to Fort Bayard, New Mexico, 
not long ago to take charge of the 
Veterans’ Hospital, he found life in 
an automobile was just one puncture 
after another. A large number of 
temporary buildings had been tom 
down and the lumber salvaged; the 
roads over which the lumber was 
hauled for storage was full of nails, 
tacks, and other sharp pieces of metal. 

Being a practical man, he called 
Chief Engineer Martin. They took 
an old Ford car minus wheels and top 
and set it on a truck. This supplied 
power to run an electric generator that 
happened to be idle. Then they made 
a magnet out of a 12-inch I-beam four 
feet long, mounted on an old Ford 
axle. With this device they went out 
on the roads and in no great time picked 
up 4690 pounds of nails and other 
metal. Punctures thereafter were re- 
duced by 75 percent. 

But you can’t please everybody. 
The garage owners wish the doctor had 
stayed in the east where he belonged. 
The large income they enjoyed from 
tire repairs on the road from Fort 
Bayard to Silver City has been cut 
off almost entirely. 






The strip of ground on which 
stands this monument, erected 
in Hawaii in 1874 to the memory 
df Captain Cook, discoverer of 
the Sandwich Islands (now Ha- 
waii) who was killed on this spot, 
is British territory. Since a great 
many visitors land here, Aus- 
tralia plans to build a new stone 
jetty in front of the monument 


4 ONE-TON CAMERA 

Called Fraser^s High-Speed 
Drum Camera and invented for 
the purpose of photographing 
swiftly-moving flames and ex- 
plosions, this one-ton camera 
was designed by Professors R. 
P. Fraser and W. A. Bone 
of the Imperial College of 
Science, England. Exposure is 
one ten-thousandth of a second 



HERE'S THE “LOW-DOWN" ON THE “MOVIES" 

Those of you who saw "The Thief of Bagdad" will remem- wires, invisible in the studio light, to obtain that softly 


ber the magic carpet scene shown above. All that was 
necessary in order to shoot this scene was the construction 
of this miniature, suspended and manipulated by tiny' 


undulating effect. Above is shown the tiny “ocean liner," 
Fanny, also used to create an illusion. In a tank no largw 
than a bath-tub, it was tossed hy electrical mechanum 
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OUT-STUNTING MODERN PLANES WITH AN OLD ONE 

A tremendous crowd of 80,000 people at Mines Field, Los even with modern aircraft. The plane was a Wright 

Angeles, California, got a real thrill when A1 Wilson, an pusher type biplane on which there is no fuselage, the 

ace among stunt fliers, took an old airplane of the vintage pilot sitting in an exposed position in front, and the rudder 

of 1910 aloft and performed stunts that would be difficult and elevator extending behind on a skeleton frame 


DOUBLE-DECK RAILWAY TRUCK > 

Designed, patented, and built in South Africa, this double- 
decked railway truck is used to transport automobiles 
fully assembled and ready for driving. The photograph 
shows how efficiently space is utilized, each truck having 
twice the capacity of old types of car-carrying trucks 




< ERROR CHECKER 

A. M. Kuethe of the Bureau of Standards in Washington, 
operating the equipment designed to find errors in wind 
tunnel readings. The elaborate audio amplifier is used to re- 
cord variations in heated wires interposed in the air stream 
of the tunnel. The equipment is complicated. In the upper 
part of the photograph the wind tunnel may be seen 
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THE EXPLORERS HAVE AN AUDIENCE 


Marine iguanas, supposed to be throw-backs to reptiles of prehistoric times and 
sometinies idx feet long, come out to watch members of the Galapagos Expedition 
for the Visual Education Service of Los Angeles, California, as they work on their 
i^Uection on Albemarle Island of the Galapagos Group during their explorations 


SEXTANT CAMERA 

Invented by Commander M. R. 
Pierce, U. S. N., this camera is to be 
used by Commander Byrd in the 
Antarctic. It photographs a reading 
of the sun in relation to the horizon 
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The Secret of 

the Bladderwort 

This Carnivorous Aquatic Plant Is An 
Efficient Trapper of Small Animals. 
The Mechanism of Its Trap, A Unique 
Device Which Operates by Suction, Has 
Recently Been Discovered 

By ALEXANDER F. SKUTCH, Ph.D. 

Johns Hopkins University 

O NE of the fundamental dif- approaches still more closely the habits 
ferences between plants and of animals in matters of diet, in that 
animals is in the manner they capture and in some cases 
in which they obtain their actually engulf living creatures. These 
nourishment. Plants fill all of their have been called the insectivorous 
material requirements with relatively plants, but such an appelation is not 
simple substances which they drav; strictly correct, for many of the small 


the marsh-dwelling sundew are covered 
by a number of tentacles which radiate 
from the upper surface like pins from 
a pincushion, and are expanded at the 
ends into spherical glands — the pin 
heads. The glands are enveloped 
in a sticky fluid which they secrete, so 
that they glisten in the sunlight like 
so many morning dew-drops, whence 
the name. If an unsuspecting insect, 
either by chance or attracted by the 
shining dew-drops, alights upon the 
leaf, it is held fast by the sticky 
secretion. 

I TS struggles to regain freedom result 
only in stimulating more of the 
tentacles to bend their sticky heads 
over it and hold it in a firmer embrace, 
so it is the old story of Br'er Rabbit 
and the Tar Baby over again. This 
octopus of plants long anticipated the 
tactics of the fowler with his bird 
lime. The inse'ct is digested by a 
secretion which the versatile glands 
pour over it, and by these its nitro- 
genous compounds are absorbed into 
the leaf. 


quietly, imperceptibly from the soil 
and air, and for their energy they im- 
prison a portion of the force of the 
sun’s rays. The whole process of 
the nutrition of plants is so silent, so 
unobtrusive, involves particles so far 
removed from the limits of even 
microscopic vision, that mankind had 
eaten plants, cultivated plants and 
bred plants for untold centuries before 


animals which fall a prey to these 
plants belong in other classes; and so 
it is more proper to term our plants 
carnivorous. 

It is of considerable significance 
that all of the carnivorous plants 
belong to the group of flowering plants, 
and practically all of them are pro- 
vided with the green pigment chloro- 
phyll, so that they are 


Then there is the Venus’s fly-trap, 
a small, white blossomed herb which 
is confined to a restricted portion of 
the Carolinas. The leaves are hinged 
in the middle, and each half bears 
several peculiar bristles upon its upper 
surface. When an insect, crawling 
over the leaf, happens to bend one of 
the bristles, the two halves spring 


he obtained the slightest inkling of able to build up car- 
what plants actually do require for bohydrates and to se- 
their nourishment. cure their own energy 

Animals, on the other hand, must from the rays of the 
seek gross particles of complex sub- sun. This circumstance 
stances such as grass or fruit or flesh, sets them off sharply 
and whether the beast be carnivorous from the great host of 
or vegetarian, we can, in the final whollydependentsapro- 
analysis, trace the food to its source in phytic and parasitic 
plants. fungi, and from most 

of the parasitic flower- 

A MORE thorough study of the ing plants. Their car- 
physiology of plants reveals to us nivorous diet merely 
that it is only the green plants which supplements the nour- 
are self-sustaining in the strictest ishment they are able 
sense. Already, when we have picked to synthesize from the 
our first mushroom, if we read its substances they draw 
story rightly, we learn that all plants from the soil, or water, 
are not the splendidly independent and the air. It seems 
organisms which others seem to be, that they entrap small 
but some have degenerated to the animals primarily to 
point where they must derive sus- meet a deficiency of ni- 
tenance from the decaying bodies of trates and other salts 
others, or even of animals. which is felt in their na- 

These scavengers of the vegetable tive soil or water, by 
world we call saprophytes. Others, utilizing animal pro- 
the parasites of the plant world, prey teins, which are a rich 
upon the living tissues of other plants, source of the necessary 
or in some cases upon living animals, elements. 

Yet both saprophytes and parasites What a most amaz- 
appropriate their nourishment in par- ing array of ingenious 
tides beyond the limits of microscopic pitfalls and snares are 
vision, and do not, like animals, gulp presented to our ob- 
down tangible portions of food. servation and thought 

There is a small but immensely by these carnivorous 
interesting group of plants which plants! The leaves of 



THE TRAP SET FOR A CAPTURE 


Here the bladder is enlarged about IS times. The valve with 
tto four bristles and its many glandular hairs shams 
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Enlarged about three timen, with the atUtehi'd bladders, vieived from behind. Over 100 bladders 
hat>e been counted upon a single leaf of the plant; usuallg, however, thrre are only about a dozen 


rapidly together, the long comb-like 
teeth which cover the margins inter- 
lock, and the prey is firmly entrapped. 
To compare our plant again with man- 
made devices, one thinks first of the 
cruel steel trap. 

The pitfall has been developed to a 
high degree of perfection by several 
genera of carnivorous plants. The 
most familiar is our pitcher or side- 
saddle plant, a denizen of cold sphag- 
num bogs of eastern North America. 
The trumpet- or pitcher-shaped leaves 
of these plants all operate on the 
same principle: the animal crawling 
over the mouth of the trumpet ven- 
tures onto the slippery inner wall, 
where it loses its footing and glides 
dowm to the bottom. Its escape 
from the bottom of the pitcher is made 
difficult by bristles all pointing down- 
ward. Once inside, the animal decays, 
in our native pitcher-plant, through 
the agency of bacteria, and its nutri- 
tious residues are absorbed into the 
leaf. 

T he bladderworts, with their min- 
ute suction traps, are in many re- 
spects the most remarkable of all 
animal-trapping plants. Our most 
common native species, the greater 
bladderwort, grows in ponds and 
sluggish streams throughout most of 
the eastern and central portions of our 
country, while an almost identical 
form is found in Europe, the tem- 
perate regions of Asia, and our own 
northwest. During the mild seasons, 
the long, slender, green stems, clothed 
with delicate, many-parted leaves, 
float just beneath the surface of the 
quiet water. They grow continuously 
through the warm weather and may 
attain a yard or more in length. 


Roots of any kind are totally lacking, 
and the unattached plants drift at 
the mercy of wind and currents. 

During the height of the summer, 
the slender flower stalks are raised 
above the surface of the water, where 
each supports from five to a dozen 
conspicuous yellow flowers in the 
sun and air. In the autumn, after 
the seeds have matured, 
the stem ceases to elon- 
gate and develops a 
compact mass of leaves, 
resembling a bud, at 
its tip. The leaves and 
stem behind the bud 
die off, and finally it 
sinks to the bottom, 
where it survives the 
winter months among 
the mud and fallen 
leaves and decaying 
pond vegetation. With 
the return of spring, the 
resting bud is called 
into renewed growth 
by the rising tempera- 
tures. Becoming buoy- 
ant again, it rises to the 
surface and expands 
into a new shoot, which 
repeats the cycle of its 
precursor of the pre- 
vious year. 

The bladders, which 
are the traps of the 
plant, are borne upon 
the richly branched 
leaves. In warm weath- 
er these leaves become 
very long, and during 
the height of the sum- 
mer over a hundred 
bladders have been 
counted upon a single 


leaf; but this is a rather unusual 
number, and only a dozen or so are 
more commonly found. 

The accompanying figures should 
convey an adequate idea of their 
form; their length is about one eighth 
of an inch. The transparency of the 
light green walls, which are only two 
cells in thickness, gives the bladders 
an appearance of delicacy. The long, 
much branched appendages, which 
spring from either corner of the mouth, 
were termed “antennae'' by Darwin, 
from their resemblance to the an-, 
tennae of a small crustacean. These 
and the slender bristles below them 
probably serve to guide the prey to 
the entrance. 

T he valve, or door which gives 
access to the interior, which is 
situated at the end opposite the stalk, 
is roughly semicircular in outline, 
and is attached by its curved upper 
margin. The free margin rests upon 
a thickened pad or sill in such a 
manner that the valve may be pushed 
inward but not outward. The sur- 
face which faces outward is strongly 
convex, and bears, near its free margin 
at the middle, four bristles, two long 
and two short. Stalked glands, which 
secrete a mucilaginous substance, are 
numerous on the valve and on the sill. 

Turning to the inside of the bladder, 
we find that its walls are studded with 
numerous four-armed hairs arranged 
at regular intervals. We have not 



INSECT PITFALLS 

Sarraoenia Cateabaei, a ptkher plant from our southern 
states. The pitchers are deadly pitfalls for many ineede 
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mentioned nearly all of the bewildering 
variety of appendages of the bladder, 
but for our present purposes these 
will be sufficient. 

The trap-like construction of the 
bladder is obvious. A small aquatic 
animal, pushing against the valve from 
the outside, may force it inward and 
so enter the bladder, but once within 
it cannot retrace its path, for to press 
against the valve from the inside 
results only in forciivg it more firmly 
against the sill. Apparently it is all 
as simple as the principle of the cage 
rat trap, which no one but the rat 


could not too readily swim away, 
upon the upturned surface of the 
valve, and followed the results with a 
microscope. In a few cases they 
suddenly disappeared, to be found 
later inside the bladder. Next he 
tried shooting small Crustacea against 
the valve from a fine pipette, usually 
with no interesting result. Once, how- 
ever, the animal disappeared inside 
the bladder, and with it went a bubble 
of air to which it had become attached 
while within the pipette. This minute 
bubble of air was the revealing evi- 
dence which unlocked the whole mys- 


The secret of the bladderwort once 
having been penetrated, it was d&h 
tined to be revealed thrice again before 
it should become general information. 
In the year 1916, the late Dr. C. L, 
Withycombe, then a boy of 18, 
noticed while observing the bladders 
with a hand lens that they expand 
actively on engulfing their prey. This 
was in England, but in India in the 
same year another naturalist made the 
discovery for himself under quite 
different circumstances. 

While distributing for class stu^y 
specimens of an Indian bladderwort 


finds it difficult to understand. 

But why should the animal 
enter the bladder, since no 
living creature voluntarily im- 
molates itself? The rat enters 
the trap for the cheese, but is 
there anything desirable with- 
in the tightly sealed bladder 
which is sensed by the animal 
on the outside, and stimulates 
it to force its entry? This is 
a problem which has interested 
botanists ever since, in 1858, 
the Crouan brothers, pharma- 
cists and amateur botanists 
of Brest in France, communi- 
cated to the scientific world 
their discovery that the blad- 
ders often contain imprisoned 
animalcules. 

C HARLES DARWIN was 
the first and greatest 
biologist to consider seriously 
how and why the animals ^ 

which are entrapped in such 
large numbers enter the blad- 
ders. In spite of long and 
painstaking observations, 
which he describes in detail in 
his great work ‘‘Insectivorous 
Plants,’' he failed to arrive at 
a satisfactory explanation. He 
suggested that the animals 

might be attracted to the 

bladder to feed bn the mucilage 
abundantly secreted by the The 

many glands surrounding the ihey 

orifice, and might even 
“habitually seek to intrude them- 
selves into every small cavity, in 
search of food or protection,” but he 
ends with the unsatisfactory conclusion 
that “animals enter merely by forcing 
their way through the slit-like orifice, 
their heads serving as a wedge.” And 
in the years which followed, many 
other able botanists endeavored to 
penetrate the mystery of the bladder- 
wort, with» results equally inconclusive. 

Then, about 20 years ago, the Swiss 
entomologist Frank Brocher became 
dissatisfied with the generally ac- 
cepted theory of Darwin. He be- 
lieved that no one had followed in 
sufficient detail the entry of an animal 
into the bladder, and determined to 
do this for himself. He pushed about 
smaB Crustacea, injured so that they 


tery! It told Brocher that the bladder with very large bladders, the botanist 

- T. Ekambaram was attracted 

by crackling^ sounds, ^me- 

— ^ ^ ■ how the victims are sucked 
BLADDERWORT — LATE SUMMER into their green charnels, but 

Hadderworts have no rooift hut they have floicere and the answer tO this question 

nature seede. The plants^ whole life cycle is unusual only raised another: How 

. , . does this rapid expansion come 

expands as it captures its tiny prey, about? What is its mechanism? To 
Following this clue, he was able make the complete discovery of the 
to observe that the bladder becomes secret of the bladderwort a thoroughly 






BLADDERWORT — LATE SUMMER into their green charnels, but 

bladderworts have no roots but they have flowers and the answer tO this question 

mature seeds. The plants^ whole life cycle is unusual only raised another: How 

. , . does this rapid expansion come 

expands as it captures its tiny prey, about? What is its mechanism? To 
Following this clue, he was able make the complete discovery of the 
to observe that the bladder becomes secret of the bladderwort a thoroughly 
suddenly distended when one touches international affair, as all good science 
with a needle the valve or one of the is, it happens that we owe our ex- 
four bristles which it bears. The planation of how the snares work to 
same thing would of course occur if the the recent labors of two German 
valve or its bristles were disturbed botanists, Edmund M. Merl and 
by the impact of a small animal. T. Czaja. It is evident from their 
In expanding, the bladder sucks in a studies that the release of the set 
current of water, which carries with trap is not, Uke the folding together 
It the small creature which made the of the leaf of the Venus’s fly-trap, 


unfortunate collision. So the bladder connected with a specialized, sensitive 
is a suction trap, and draws in its motor organ, but {s as purely a 
prey exactly as the biologist picks up a mechanical process as the springing 


small swimming organism by re- 
leasing the pressure on the bulb of his 
pipette at the proper moment, or 
as one fills a medicine dropper, or 
even his fountain pen. 


of a mouse trap. Let us choose a 
bladder which has just expanded and 
follow ite Bubsequmt behavior. 

After the entry of the first idotim, 
the valve, in virtue ot it* outwe^ ' 
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BEFORE AND AFTER SPRINGING THE TRAP 

The bladder on the left eel. That on the right has been sprung by the towh of a needk. 
Sprung bladders contain 75 i)€r rent more water than set bladders. Note difference in size 


convexity, sprins:s forward against 
the sill, where it forms a tight seal 
because of the thick, slimy covering. 
The four armed hairs studding the 
inner wall continue to absorb water 
from the cavity of the bladder, and 
this is by some unknown method con- 
veyed outside the plant. Since the 
tight seal makes it impossible for 
more 'water to enter, the side walls 
are slowly forced together by the 
pressure of the atmosphere and the 
overlying water, just as the cheeks are 
forced against the teeth when one 
closes his lips tightly and sucks the 
air from his mouth. The sides of the 
bladder are elastic and tend to expand, 
which would draw in the valve and 
admit more water if the outward 
curvature of the former, intensified by 
the pinching of the indrawn walls, 
did not resist the excess pressure on 
the exterior. 

I F now, 20 or 30 minutes after 
the snare made its previous 
capture, a small swimming creature 
impinges against the valve or its 
bristles, the whole unstable system is 
upset. The shock breaks the seal, 
and now the walls are able to relieve 
their strain by drawing in a current of 
water through the aperture, and the 
ill-omened creature which sprung the 
trap is carried along by this current. 
Jjet us return to our former example 
of the medicine dropper. We squeeze 
the bulb and then, putting a finger 
over the end of the glass tube, release 
the bulb. The latter remains com- 
pressed and corresponds to the set 
bladder; what happens when we re- 
move the finger from the tube is 
precisely what occurs when a water 
animal breaks the seal of the bladder. 
The whole process occurs in the 
winking of an eye; one instant the 
animalcule is swimming against the 
bladder, the next it is beating against 
the prison walls in vain search of an 


avenue of escape from its death cell. 

Once inside, the animal dies, but 
often not until after it has been several 
days a prisoner. It is slowly digested 
by a very weak digestive ferment, 
and its substance is absorbed by the 
four-armed hairs. 

The same bladder may be sprung 
repeatedly, and resets itself each 
time in from 20 to 30 minutes, even 
while digesting its latest booty. Set 
bladders may be distinguished from 
sprung bladders by the empty ap- 
pearance of the former and the full 
appearance of the latter. 

If a hole is punched in the wall by 
a needle, or if a fine hair is inserted 
between the valve and the sill, so 
that water can enter freely, the bladder 
naturally can not become set again, 
but remains permanently distended. 
Cold and excessive heat and moderate 
amounts of poison may prevent the 


resetting of a sprung bladder, but do 
not prevent the springing of a set 
bladder, and this is considered suf- 
ficient proof that the springing of the 
trap is a purely mechanical process, 
although the setting of course in- 
volves the activity of living cells in 
absorbing water from the cavity. 

T he prey of the bladderwort may 
include almost any of the animal- 
cules which swim about in its native 
pond or ditch, and are at the same 
time small enough to pass through the 
orifice of the bladder. 

Various small crustaceans, wheel-ani- 
malcules, eel-worms and infusorians 
constitute the most frequent prey. 
Mosquito larvae are often caught, and 
there are records of the capture of 
wrigglers which were so much longer 
than the bladder that they could get 
inside only by coiling up. 

Occasionally a vertebrate falls prey 
to the carnivorous plant. There is 
extant a picture of several tadpoles 
being swallowed head first by as 
many bladders, and we have an 
isolated record of a school of newly- 
hatched roach fish which had an 
unfortunate encounter with the blad- 
derwort. Some of the small fry were 
held prisoner by the head or tail, 
others by the still-attached yolk sac— 
surely a bizarre sight! 

The number of animals held prisoner 
by a single plant at one time may be 
enormous. A large plant of the greater 
bladderwort with a combined length of 
main stem and branches of seven feet, 
bore approximately 14,000 bladders. 
The number of small Crustacea in 
each of ten bladders ranged from six 
to 22, and it was estimated that the 
entire plant contained about 150,000 
of these animals, in addition to numer- 
ous creatures of other kinds. 



A BLADDER WITH ONE SIDE CUT AWAY 


This makes elear (he peculiar structure of the valve at also the 

‘ “ line the inner wall. Once cau^f the insect ts dtgssied by secretions from the bladder 
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Calculating Orbits 

How the Astronomer Works Out the Orbit of a New Planet, 
There Is Still Work Enough in Sight to Keep 
a Single Expert Busy for Ten 
Thousand Years 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy ami Director of the Observatory at Prince^ 
Research Associat^f the Mount Witson Observatory of the Carnegie Institution of Washington 


W E told last month of the way 
in which asteroids are dis- 
covered, almost by ma- 
chinery with the aid of 
photofcraphy ; and something of the 
hard work which follows for the as- 
tronomer before he has his asteroid 
fairly caught — that is, before a reliable 
calculation of the orbit can be made. 
Most of the processes which the in- 
vestigator follows in such work were, 
we hope, made fairly intelligible, but 
at one point a direct appeal to faith 
was made when it was said that from 
the observations of the asteroid its 
full orbit might be calculated. How 
such a feat can be performed doubtless 
puzzles the layman. Indeed the calcu- 
lations which must be made are so 
long, and in practice so complicated, 
that even the advanced student who 
has spent a week in reading the theory 
and a fortnight in calculation (mainly 
in correcting his own mistakes) may 
well ‘‘fail to see the woods for the 
trees.’’ 

T he general notion of the process 
is, however, not hard to understand 
for it may be illustrated by a simplified 
case. Suppose that the orbits of the 
planets were circles instead of ellipses. 
It is very easy to see that in this case 
two observations of a planet would 
suffice for the calculation of its orbit, 
and just how the work could be done. 
A single observation tells us where the 
planet appeared to be in the heavens- - 
that is, that at the moment of observa- 
tion it lay in a certain direction from 
the Earth — but gives us no informa- 
tion as to its distance. 

We may represent this graphically. 
The size of the Earth’s orbit, which for 
the moment we treat as circular, is al- 
ready known, as is also the place which 
the Earth occupies in its orbit at any 
given moment. We may therefore 
draw this orbit as in the illustration on 
the opposite page and mark on it the 
point E at which the Earth was 
situated when our observation was 
made. Let us next draw a line EF in 
the proper direction from E, Our 
observation tells us that at the moment 
the planet lay somewhere on the line 
EF, and that is all. So long as this 
observation stands alone we cannot tell 


whether the planet is near or distant. 

But if we have a second observation 
we can answer our question. This 
observation tells us that the planet 
was somewhere on another line E' F', 
Now let us guess at the radius of the 
planet’s orbit and draw a circle of the 
corresponding size, with center at S, 
If this circle cuts the lines EF and 
E' F' in X and X\ these are the points 
where the planet must have been - 
provided that our guess at its distance 
was right. We can measure or cal- 
culate what fraction the arc XX' is of 
the whole circumference; and knowing 



PROFESSOR E. W. BROWN 

Dr. Brown, of Yale, has spent so many 
years studying the many complicated mo- 
tions of the moon, that some who are face- 
tiously inclined say that he controls them 

the time between the two observations, 
we can find by simple proportion the 
period in which a planet moving at 
this rate would complete a revolution. 

If our guess is right this period will 
agree with that which is stated by 
Kepler’s famous Third Law, that the 
squares of the periods of the planets 
are proportionate to the cubes of their 
mean distances from the Sun. Prob- 
ably, however, our guess is wrong. The 
period may come out, for example, too 
long to agree with Kepler’s law. We 
then make another guess— say, of a 
smaller radius, SY, for the orbit* and 


find that for this distance the period 
comes out too short for Kepler’s law. 
We have now ‘’bracketed” the true 
solution and a few more tests will lead 
us to a distance SP which gives exact 
agreement. The orbit of our planet is 
thus determined. 

For a real planet moving in an 
elliptical orbit this simple method of 
calculation would not give accurate 
results, but a rough orbit calculated in 
this way is often of practical use in en- 
abling two computers to predict 
roughly the position of the planet for 
a month or so subsequent to the dis- 
covery, and also well enough to en- 
able observers to photograph it again 
when desired. 

T he calculation of the elliptical 
orbit, although vastly more com- 
plicated, follows the same general 
lines, using the principles that the 
planet must be, at the three given 
times, on the three lines determined 
by the observation; and that its mo- 
tion must satisfy all of Kepler’s laws. 
In this case the planet’s distance from 
the Earth is first found (by solving a 
complicated equation of the eighth 
degree) and then the orbit around the 
Sun is determined. 

The computations are inevitably 
long and tedious; but three generations 
of experts have devised ways of saving 
labor without losing accuracy. The 
most rapid existing method is one de- 
veloped by Prof. Leuschner of the 
University of California. A computer 
experienced in its use regards the 
computation of an orbit as a fair day’s 
work. When the first observations 
are inaccurate — as too often happens, 
especially for comets — a great deal of 
time, labor, and patience may be 
wasted before the errors are all de- 
tected.* 

When all this has been done and 
done over again with further refine- 
ments two or three times, as observa- 
tions made in later years come in and 
the first orbit is found to need correc- 
tion, one might hope then that the 
trials of the mathematical astronomer 
were at an end. But the hardest part 
has not yet begum 
Jupiter and Saturn* jaot to mentkm 
two other planets* are eontinnally 
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tracting the aeteroids. These attrac- 
tions perturb their motion in such a 
way that they never follow Kepler's 
laws precisely. The same thing is 
true of the major plahets; but a body 
like the Earth which is remote from 
Jupiter and has near it only smaller 
planets such as Venus, does not 
deviate very far from the simple 
elliptic motion. The asteroids, how- 
ever, come much nearer to Jupiter, 
and the resulting changes in their or- 
bits are often very large. To calculate 


perturbations, such that when once 
it had been worked out it would be 
possible to calculate directly from it 
where the planet would be at any given 
past or future date. Such “general 
perturbations" can be calculated and 
have been worked out in great detail 
for the eight great planets and the 
moon, so that we have “planetary 
tables" with the aid of which their 
positions can be calculated for any 
desired date. 

But the computation of such tables 


that it can be found close to the middle 
of a photographic plate centered on 
the predicted position, and there will 
be no danger of its getting lost, even 
if no one looks for it for 20 years at 
a stretch. 

To prepare even such abbreviated 
tables for a thousand planets is a 
colossal task, and no more than a be- 
ginning has been made. The first 
requisite for an organized attack on the 
problem is to know what has already 
been done for each planet. Such a 



HOW THE ORBIT OF A PLANET IS CALCULATED 

S represiniU the 8un; EE' tlw poattionBof tfu' earth at the times of two text. In actual practice, the lines EP and E*P' would usually start 

different ohsermitions; XX' and YY' are estimated positions of the upward or downward, out of the plane of the paper. In principle 

planet, used in determining the positions PP'. For details, see the problem is simple -^in actual practice it is very complicated 


them is much harder work than any- 
thing which we have previously 
described. There are various ways of 
attacking the problem. 

We may start with the orbit in 
which the asteroid is moving at a given 
date, and then work out step by step 
the changes produced in it month by 
month by planetary attractions. The 
methods by which this is done are fully 
standardized, and it is not hard to 
learn to work them. Indeed, they are 
used in all accurate calculations of 
orbits such as those of the comets or as- 
teroids which have been observed in 
three or four different years. But they 
have serious disadvantages, the worst 
of which is that in order to predict the 
orbit and position of the asteroid at 
any given time say January 1, 1930- ~ 
we must calculate the planetary per- 
turbations month by month through all 
the years intervening between the first 
observations and this future date; and 
this is extremely laborious. Moreover, 
the methods do not enable us to make 
any long-range predictions by means 
of which we can foresee what will 
happen to the planet a hundred or a 
thousand years hence. 

Obviously it would be very desirable 
to have some general formulae for the 


is a prodigious task. The latest of 
them. Brown’s Tables of the Moon, 
occupied their author for 30 years, in 
spite of all the aid which skilled assis- 
tance could render. The theoretical 
problems presented by the asteroids, 
according to Professor Brown, are 
often much more difficult than those 
of the Lunar Theory, and the tables of 
their motion could such be prepared 
— would be far more ponderous than 
the three large volumes of the Lunar 
Tables. To prepare such tables for 
each one of a thousand asteroids 
would tax the resources of a mathe- 
matical Utopia. The present age must 
evidently be content with a more 
modest scheme. 

W E can not hope to predict the 
motions of the asteroids as ac- 
curately as they can be observed; we 
may be fully content if we can pre- 
pare tables which take into account 
only the larger perturbations and leave 
out the multitude of small ones. Such 
tables will not give the planet's precise 
position at any given* time; they may 
be out by several minutes arc, owing 
to the neglected terms. But they will 
be of practicable compass, and they 
will always give the planet's place so 


research survey is now being carried 
out by Professor Leuschner with the 
aid of a corps of assistants. As is 
usually the case today, in science as 
well as in business, its results take the 
form of a steadily growing card catalog, 
in which the more important data are 
entered and references to all published 
work on each planet are indexed for 
future consultation. 

To clear up the puzzles and com- 
plicated cases which are continually 
being met with takes much time on the 
part of highly trained workers, so that 
it is not surprising that the cost of the 
work with the most careful manage- 
ment has been thousands of dollars. 
How much time and money must some 
day go into the calculations for which 
this survey is only the starting point, 
would be rash to estimate; but it is 
safe to say that the theoretical as- 
tronomer, as well as the designer of 
great telescopes, could satisfy the 
wishes of benefactors with no small 
fortunes to bestow. 

Volcanoes are a never-ending source 
of interest to the average person* 
Scheduled for early publication is an 
article on this subject, complete with 
many awe-inspiring photographs. 
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WOODEN ITENSTOCK 

A pipe of wood $Um cow- 

Ming on a flood-proof 
muMe modK^i bniU for cartying 
wokf, io ,0 igdnheteeiric phm. 
■ipimmre mth me of nm 

'' ' V ' 

; greater prewRireei. 
the need fw 
atffl hiiig^r conduits and Jbh 
deyd^ment of the eontinii* 
OUB Miave wood pipe of large 
diaiheter resulted. 

Today pipe lines made of 
wood are constructed large 
enough to carry a whole 
river and to change a nat- 
ural waterway into a man- 
mad^ stream which is 
conveyed over mountains 
and across deserts in defi- 
ance of all natural laws. 
Pipe-making on the gi- 
gantic modern plan is a 
matter of scientific develop- 
ment. Engineering research 
has found the correct pro- 
portions for wooden pipe 
lines, according to the re- 



Wooden Highways 

That Carry Rivers 

Wooden Pipe Lines, First Used by the 
Ancients, Now Built In Gigantic Sizes 

By LAWRENCE W. PEDROSE 


C ONVEYING of water for do- 
mestic and industrial purposes 
dates back to early civiliza- 
tions. The ancient Romans 
constructed aqueducts which diverted 
streams of water to their cities and 
filled their domestic needs. In more 
recent times bodies of water have been 
carried over mountains and plains, far 
from their sources, and utilized to irri- 
gate deserts or to turn the wheels of 
industry. These modern engineering 
achievements constitute one of the ro- 
mantic pages of industrial history, but 
it is interesting to note that while 
many refinements have been intro- 
duced, methods have been simplified, 
and quantity production developed, 
which combine to enlarge the scope of 
application the principle has not ma- 
terially changed. 

T he Romans bored small tree 
trunks, joined them together, and 
carried water to all sections of their 
beautiful cities. Later civilizations 
used the same method, and as needs 
grew and domestic engineering knowl- 
edge increased, the use of wooden water 
ihains became universal. In later years 
the bored tree trunks were bound with 
iron bands to give them strength to 


quirements of pressure and diameter. 

The material for a great pipe line 
is shipped “knocked-down’’ to the 
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point where it is to be builtg and the 
pipe eet up there,. All of n^aterial 
is xnanufactu^ # > sis^Ie 

}n>iiitgv T^oh majr be 
mOm fiem 

to twd; 

sembled by Jotin' 

together^ TWs iheihotf - 
practical, however, fpr the Sues 
12, 14, and 16 feet in 
since the cost of transpmrtatibii would 
be prohibitive, 

I N the continuous stave method of 
building the larger pipe lines there 
is great flexibility in the manner of con- 
struction. Since the line is built stave 
by stave, it may be laid to conform 
with the ground and the general topog- 
raphy of the country. Viewed from 
a height, these continuous stave pipes 
extending through the mountainous 
regions and across the deserts have the 
appearance of sinuous snakes. 

The staves for the pipes are selected 
straight-grain Douglas fir, cut and 
planed in an arc corresponding to the 
diameter of the pipe required, and the 
edges are shaped radial to the curve. 
In assembling, the staves are staggered, 
no two joints coming together. Cir- 
cular hoops of steel, with adjustable 
bolts, hold the staves in place and 
provide uniform pressure around the 
circumference of the pipe to prevent 
leakage. The staves are tongued and 
grooved to guide the builders, and the 
end joints are tenoned by means of 
metal plates. The stave manufac- 
turers purchase green lumber and dry 
it slowly in their own kilns for from 
four to five days. It is then carefully 



SMALLER SIZES ARE FACTORY MADE 


The emaller diameter wooden pi pea more cloeely remiibU the old Roman oOnduUo. Th^ 
made in the faedory, are tightly bound wtih eteel wire, and aeeemtM^hf Joining ike 



December 1928 

graded and put through the sticker 
machines which, in a single operation, 
cut the staves to conform to the desired 
pipe diamet<(r complete with tongue 
and groover and then plane them. 
Then the ends are trimmed and they 
are agsto Kindly inspected. The next 
step is ereosoting. The staves are 
placed in a vacuum at varying tern* 
peratures, aiid approximately eight 
pounds of preservative oils is injected 
into each cubic foot of wood. These 
creoBoted staves have virtually un- 
limited life. 

W HERE the smaller, wire-wrapped 
pipe is constructed, the staves 
are laid by hand, held in place with 
bands, and placed in a wire winding 
machine where a heavy galvanized 
wire is wound round the pipe under 
pressure. The wire bites slightly into 
the wood. The pipe is then rolled to 
an automatic heading machine which 
puts on the head. The completed pipe 
goes to a dipping bath where it is given 
an exterior coating of coal tar and as- 
phalt mixture, after which it is rolled 
in sawdust. The final step in manu- 
facture is the putting on of the coupling 
under steam pressure. 

Among recent installations of con- 
tinuous wood stave pipe of spectacular 
proportions were a line 16 feet in diam- 
eter in California; a triple line of 13- 
foot pipes which divert, for hydro- 
electric purposes, the entire flow of the 
Androscoggin River in New Hampshire; 
a 14-foot pipe line in Montana; a 9-foot 
pipe line in northern Canada; a 6-foot 
pipe line in Spain; a 4-foot installation 
in Japan; and a 8-foot line in Cuba. 
How the wood pipe industry aids other 
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THREE HUGE PIPES 


Thene three wooden pipes, each 
IS feet in diameter, were built 
to divert the ivholc of the An 
droscoggin River, New Hump 
shire, for industrial purposes 


industries is revealed by 
the figures compiled from 
the recent construction of 
a four and one half mile 
continuous stave pipe line 
for a power company 
in Colorado. The line 
required 3,600,000 board 
feet of lumber, 4,455,600 
pounds of steel bands, and 


LIKE A MONSTROUS SNARE 

^noramiii view which illuetraice how eloeelv the eontinuoue etavc e(Ni8trt4ction hugs the ground, 
winding endkilg acroee coutUry, eudi pipe tinea may carry volumea of water for great diatancca 



521,933 pounds of malleable iron shoes. 

The wood pipe finds a wide variety 
of uses. While the larger installations 
are for hydro-electric power projects, 
municipal water mains, and irrigation 
systems, the pipes are used widely in 
hydraulic mining, drainage of mines, 
steam lines, surge tanks, sewers, road 
culverts, et cetera. The reasons for 
the use of wooden pipe lines where 
great volumes of water must be carried 
long distances is obvious. Steel pipes, 
made up of rings riveted together, 
would be too expensive, and concrete 
pipe lines, to be strong enough, would 
have to be very thick and their con- 
struction would entail the use of too- 
oomplicated forms. 
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THE EARTH COOLING DOWN AFTER IT WAS THROWN OFF FROM THE SUN 


The duration of time since tfie birth of the Earth, as measured by mcam 
of radioactivity (SaBNTiPic Ab4ERICAN, April, 1928, **How Old ts the 


Earth^'*) is at least 1500 million years, possibly kOOO million. The early 
time depicted above is the lifeless first part of the Archeozoic Era. 



THE BEGINNINGS OF LIFE A SEASHORE OF 500,000,000 YEARS AGO 


Pools of blue-green algae, minute plants, still with us today. 
Remains of their ancestors are the most ancient fossils thus far found 


In the Ordovician Period we see great straighlshelkd molluscs 16 
feet long, ancestors of the modem octopus and nautilus; also inlooiies 


New Scientific Paintings Outline the Earth’s History 

T he first seven of a series of paint- the times when only small, still less evolution toward the higher, more 
ings designed to present a system- interesting animals were on the earth, complicated fo^ of the present tin^. 
atic outline of the evolution of life on As we continue, however, to push Geologists divide this inconceivably 
our planet has been placed on exhibi- the already dim horizons of geologic long duration mto two erw, a later one 
tion in the Ernest R. Graham Hall of time back to the ultimate, we once in which there was life (the mtoro- 
Historical Geology in the vast Field more enter into intensely interesting zoic) and an earlier one (tlm Archeo- 
Museum of Natural History in Chi- eras— the very earliest ones during zoic Era), at some tune duri^ whOM 
cago. The paintings were made by which life on earth doubtless originated. 600,000,000 y©ws we beneve life 
the well-known scientific artist Charles Perhaps the larger part of this interest have begun. How H^e 

R. Knight, and their production was is due to the fact that the origin of life, elapsed between the birth of the h*arth 
made possible by Ernest R. Graham, like its nature, is a profound but in- from the Sun and the very first man!-: 
patron of science. Although these triguing mystery — and we all love festations of life? No one tooWS. 
seven paintings touch only a few of the mysteries. There is no toown dirert evident, 

high spots in evolution, their total 'Hie soft pnmitive protoplasm Of ^ 

time scope is considerably more than a T?EW realize how long the early, living things of ^at time doubtliw Wt 
thousand million years. JP most primitive eras of geologic little or no foesil record, and if it did# 

Most of us know best the geo- time were, or that they occupied fully the record was slbaequenw cw 
logic time divisions — eras, periods and two thirds of the total life of the earth nearly all obliterated by heat and 
epochs — which lie nearest our own to date. For example, between the other potent natural agencies, 
times; for example, the Tertiary Period time depicted in the picture at the top Geologists from time to time dw 
(“Age of Mammals’’) or the Mesozoic of the page and that of the third pic- cover earlier and earlier fossil 
Era C*Age of Reptiles”) immediately ture, there was a lapse of roughly dences of life, but as yet these cailjr w 
preceding it. Still farther back we 1,000,000,000 years— yet even then only a small fra^ion of t^way ba<* 
recall the ”Age of Fishes,” and next life had not gone far on its career of toward the banning. Professor 
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THE GIANT STEGOSAUR— ALMOST BRAINLESS PROTOCERATOPS, EGG-LAYING MESOZOIC LIFE 

In the Mesozaie Era, nO, 000, 000 yearn ago, ike great reptiles were The eeratopsian reptiles lived at a later ii^ than the stegosaurs. As 

diomina^. The greed stegosaur's tiny brain weighed only two ounces time went on they evolved large horns ana became extremely formiaaoie 


W. Gruner of the University of Minne- 
sota has discovered, in rocks of late 
Archeozoic Age, certain microscopic 
fossils of something resembling the 
modern blue-green algae which a stu- 
dent's microscope will reveal today in 
many samples of pond water. Even 
these and similar evidences have, how- 
ever, been called in question by Pro- 
fessor J. E. Hawley of the University 
of Wisconsin who asks us at least to 
investigate the possibility that they 
are merely chemical manifestations 
like those called “imitations of life" 
which can easily be “created" by mix- 
ing ferrous sulfide and water glass, and 
which exhibit many of the characteris- 
tics of living matter but do not live. 

Indirect evidence — the widespread 




presence of graphite in metamorphosed 
rocks of Canada; the presence of red 
(oxidized) sediments proving the exis- 
tence of oxygen available for life, and 
other indications discussed in geologies 
(Schuchert’s “Historical Geology," for 
example) — more than hint that life 
abounded in and during many of the 
600,000,000 years of the Archeozoic 
Era which are such a mystery and a 
challenge to us. But such indirect 
evidences are not the kind that satisfy. 

How did life start and what is it? 
For both of these questions there are 
scores of hypotheses but little con- 
clusive proof. What science seeks is 
not more hypotheses but some kind of 
direct, conclusive, fossil evidence. This 
we may never succeed in finding. 



508 


SCIENTIFIC AMERICAN 


Bwtmtor 19118 


Noise 

By DONALD A. LAIRD, Ph.D., Sc.D. 

Director, Psychological Laboratory, Colgate University 
Editor, Industrial Psycholo^ 


Despite the Claim, Frequently Made, 
That One Can Accustom One^s Sslf 
to Work in Noise, Scientific Research 
Shows That It Lowers Efficiency 


T iHE human organism has mar- 
velous adaptability. No bad 
effects can be traced to the 
adaptation to cold climates or 
torrid zones, for after a few generations 
the races inhabiting these regions 
appear to become perfectly adapted to 
the extreme conditions under which 
they have to live. 

The United States citizen, however, 
who moves to the tropics finds dif- 



THE AUTHOR 

Standing outride C olgate Psychological 
Laboratory where many researches con- 
cerning industrial efficiency are conducted 


ficulty in living at his previous zest 
in the hotter surroundings. If he and 
his descendents remain there long 
enough, however, they may become as 
fitted for the torrid conditions as are 
the natives. 

With noise, conditions appear to be 
somewhat similar. In our present 
civilization noises have been increasing 
by leaps and bounds, and there is not 
much indication that they are going 
to decrease spontaneously. Can 
human beings adapt themselves to 
noises without suffering ill effects? 

This may be a very vital question 
for the future of the race. The 
civilization of the United States would 
undoubtedly slump greatly if our 
climate were suddenly to be changed to 
that of the Panama Canal Zone; 
several generations would probably be 
needed for the inhabitants to adjust 


themselves biologically to the change. 
Is it possible that the gradual in- 
crease of industrial, office, and street 
noises will have like results? 

In an effort to answer this question 
the psychological laboratory of Colgate 
University is in the midst of a series 
of experiments which will continue 
through several years. Data have 
been gathered from sources ranging 
from champion typists with a speed in 
excess of 200 words per minute, to white 
rats. All indications to date confirm 
the suspicion that noises may be a 
more serious problem than the average 
person is willing to admit. 

T he biological harm in noises does 
not appear to lie in their damage 
to the ear or auditory nerve, but 
rather in the fact that noises are an 
inborn stimulus to cause the fear 
reaction. Common noises from every- 
day experience illustrate this fact: 
The shiver up one’s spine when a file 
or caster squeaks; the involuntary 
jump at the unexpected report of a 
pistol; the fear of thunder storms; the 
fatigue after a noisy railway journey. 

Not all noises cause the fear reaction 
and a small number of people may 
be exceptions to the rule. As a rule, 
however, intense noises, or intermit- 
tent noises appear to be prime in- 
stigators of the fear reaction. 

In the cat the fear reaction is in- 
dicated by the hairs on the back 
standing straight up. This is caused 


by the contraction of tii^ involuntary 
muscles at the base of Horn hairs, 
A similar involuntary muscle con- 
traction is found in human subjects 
in the fear reaction, causing an in- 
crease in muscular tonus or tension. 
Pulse rate, blood pressure, and breath- 
ing are other biological phenomena 
which may be affected by the fear 
reaction. 

At the University of Michigan a few 
years ago, for instance, a sleeper was 
being studied. It was found that 
when a taxi passed his window in the 
middle of the night, the noise of the 
machine caused a rise in blood pressure, 
even though the sleeper did not 
awaken. 

In experiments upon typists in the 
Colgate University laboratory it was 
found that when the noise in the test 
chamber was reduced by only 16 per- 
cent there was a 5 percent increase in 
output, and that about one fourth less 
bodily energy was burned up in doing 
the typing. There are two remarkable 
things about these findings. 

T he fact that so small a decrease 
in noi^ by absorbing it with wall 
panels resulted in 5 percent greater 
output is probably due to the un- 
reduced noise intensity being just 
above what may tentatively be called 
a critical level; that is, before the 16 
percent reduction the noise in the 
test chamber may have been at the 
point in intensity where it produced 



HOW MUCH NOISE ENTERS A WINDOW? 


An experinmt to domino the effect of oulaufe noiM$, nerfomed at SHnford Unimakta* The 
man in the foreground pres a revolm and tile inknmy if sound it rtmM imMo m tom 
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HOW NOISY ARE MACHINES? 


A NOISE-PROTECTED OFFICE 



Checking up ot\ vouy marhinen^ iii the Hawthorne plant of the 
Wentera Electric Company, ueing an audiometer to measure the noim 


A special window ventilator cute off moet of the outside ytoise, a rug 
absorbs inside noise but the bare walls largely offset the benefit 


ill effects. This is indicated by the 
fact that reducing the noise still more 
did not affect the output figures. 
Apparently there is a critical point in 
the intensity scale of noises above 
which the fear reaction and possibly 
other effects are found, and intensive 
experimental work is being under- 
taken in the laboratory to discover 
these critical points for various noises 
and individuals. So far the indications 
are that most city and office and fac- 
tory noise intensities are above this 
critical point. 

The second remarkable finding is 
related to the consumption of about 
25 percent more bodily energy, due 
to working under the noiser conditions. 
The energy consumption in calories 
was determined by collecting exhaled 
air and analyzing it for oxygen con- 
sumption, carbon dioxide production. 


and total volume. Dr. John J. B. 
Morgan, of Northwestern University, 
discovered a few years ago that when 
typists were working under noise they 
exerted increased pressure upon the 
typewriter keys. This would not, 
however, account for an increase in 
energy consumption of the body of 
the magnitude we obtained. The dif- 
ference is therefore due to the fact 
that under the noisy conditions bodily 
energy is dissipated by a general 
tenseness of all the muscles of the body. 
This is the exact reverse of relaxation 
and is fatiguing, and it saps energy 
unnecessarily. 

In order to obtain standards of 
noise intensities for duplication in the 
test rooms in the Colgate laboratory, a 
survey has been made of noises in 
Chicago, Boston, and New York. Sub- 
way trains have been discovered to be 


the noisiest means of travel, the noise 
being equaled only by an unmuffled 
airplane motor. 

Until about two years ago it was 
not possible to measure noise in- 
tensities. The intensity of illumina- 
tion from sources of light has been 
measured for years in foot candles, but 
until the Bell Telephone Laboratories 
developed the audiometer which was 
used in our surveys, no similar prac- 
tical means existed for measuring noise. 
This instrument measures noise in- 
tensities on a scale from 0 to 100, 0 
being a just inaudible intensity, and 
100 an intensity great enough to make 
the ear drum tingle on the verge of 
pain. 

We have found very few places 
where people work that are below an 
intensity of 50 units. The laboratory 
noise intensity that cut into the 
output of typists by 5 percent and 
into rigorous mental work such as 
executives think they do by 30 
percent, was of a noise intensity just 
below 50 units. 

I N a shopping section such as State 
and Madison streets in Chicago, 
the average intensity is 60 units, 
although at times during the day it 
went to 50 as a low mark. At times 
the intensity reached above 70, when 
surface cars were passing. 

Surface and elevated cars contribute 
the most to city noises. Busses, 
automobiles and taxis yield around 
50 noise units. Horse-drawn drays 
are almost as noisy as surface cars, 
especially if they are being drawn over 
brick or cobblestone paving. 

Subway trains make a racket of from 
75 to 80 noise units —about 10 or 15 
units greater than surface cars. This 
is rather severe on passengers, but 
does not contribute so much to street 
or office noises as the surface cars, 
since most of the subway noise is kept 
below ground. 



LOCALIZING NOISE MADE BY MACHINERY 


ls 89 noim is transmitted from this printing press because of a special mounting conHriteted of 
wood and noise-absorbing materials This cuts off direct vibration from transmission to the floor 
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HOW NOISY IS FLYING? 

Taking an audiometer on a hydroplane at 
the Great Lakes Naval Training Station 


Some factory operations subject 
the workers to a continuous noise of 
86 units. Intensities such as this are 
inexcusable in plants, for they could 
easily be reduced to a considerable 
extent by employing practical methods 
which will be pointed out shortly. 

Most city dwellers are ‘‘innocent 
bystanders, “ so far as noise is con- 
cerned. No matter how quiet one 
attempts to be, noise will pour in 
through an open window, or even 
filter into the house or office through 
the crevices of the window. In a 
courtroom on the eighth floor of the 
County Court Building in Chicago, 
for example, with the window closed 
and no noise being produced in the 
room, an intensity of 26 units was 
recorded at the judge’s bench. With 
one window half open this intensity 
was instantly raised to 36 units — an 
increase of 40 percent! The intensity 
of 26 units with the windows closed 
was not due to surface cars, as the 
window exposure was toward a street 
with only motor traffic. 

O UR present American civilization 
is noisy, not only because more 
machines are being used, but also 
because the type of building con- 
struction now used tends to prolong 
and transmit noises. A bare plastered 
wall, for example, reflects noises better 
than a mirror reflects light. If you 
clap your hands together in a bare 
plastered room, more than 95 percent 
of the noise will be reflected from the 
wall. The sound of the hand clap 
will therefore persist for several sec- 
onds. This phenomenon of reverbera- 
tion causes noises to be built up and 
retained “alive” in a room in such a 
way that their intensity is actually 
increased. If you clap your hands 
more than once, the noise generated 
by the second clap will be reinforced 
by the “reverberatory ghost” of the 


first hand clap, the ghosts of the first 
and second reinforce the third; and 
so on until in the right kind of room 
(which, in fact, is the wrong kind) 
one person applauding himself can 
equal a whole audience. 

If rugs are placed on the floor the 
reverberations will be cut down greatly. 
Further, if the walls were to be covered 
with heavy velvet drapes, absorption 
would be great enough so that the 
soimd energy of each hand clap would 



Transmitted noises and building vibration 
can be cut down by this type of construeiwn 


be promptly absorbed and turned 
into minute quantities of heat and 
the hand claps would stand out in 
sharp individual staccato, not pro- 
ducing the mild roar they did in a 
reverberant room. 

The practical control of noises does 
not consist in trying to keep the 
children quiet and in throwing out 
modem machinery, but largely in 
having an adequate amount of sound 
absorbing materials in work and living 






SOUND 

ABSORBING 

MATERIAL 

HANGING 

LOOSE. 


PLASTER 




SOUND 
ABSORBING 
MATERIAL 
AS PLASTER 
BASE., 


PLASTER 


/ 




BATHROOM PARTITION 

Plan inew of studding and walls. Studding 
should rest on soundroheorbing material 


rooms. In many instances, however, 
noises can be cut off at their source, 
as by oiling a squeaky hinge, weather 
stripping a window that rattles, or 
adopting street cars with roller bear- 
ings and alunlinum bodies which are 
quieter than the old construction. 

In acoustical engineering the open 
air is taken to represent one unit of 


noise absorption per square foot. As 
soon as the subway trains of New York 
come out into the open air at about 
125th street, for illustration, the noise 
the passenger hears is immediatoly 
reduced by more than 18 percent, 
due alone to the absorption of the 
open air. s 

The noise absorption value per 
square foot of common materials, an 
open window being taken as unity 
(for example, one person in a room 
has an absorption value equal to that 
of 4.7 square feet of open window) 
is as follows: 


Plaster 03 

Varnished wood. . 03 

Linoleum * 08 

Glass 027 

Concrete 016 

Carpet rugs 20 

Brick wall 082 

Cretonne cloth 15 

Akoustilith (artificial 
stone) . . ... 86 

Hairfelt two inches 

thick 40~.60 

Insulite, half inch thick .31 
Flaxlinum, one inch 

thick 66 

Acousticelotex, one 
and one half inch 

thick .70 

One person 4.7 


Much noise can be kept out of a 
home by the use of window ventilators 
designed to keep out noise while air 
is still admitted. Locating the house 
BO that it is off the beaten path fol- 
lowed by trolleys and motor trans- 
portation also adds a restful quite. 

N oise that is transmitted throi^h 
floors and walls of a building 
can be reduced only by special con- 
struction in which floors are floated 
on absorbing material and by the 
generous use of noise absorbers, as 
suggested by the preceding table. 
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CUTTING AND UPROOTING OLD GRAPE VINES DUSTING FRUIT TREES WITH INSECTICIDE 

This attachment cuts old grape vines IH to 2k inches below the surface Equipment developed for attachment to the tractor that does the regular 

and pulls them out. Its record for one afternoon is 3300 old vines work of cultivating. It can be attached or removed in a few minutes 


Engine Ingenuity 

Novel Means Have Been Devised for 


W HEN tractors first began to lift tractor power. ‘Two furrowers 
the load of labor from the shoul- dig the trenches, two spouts 
ders of the farmer, they were used only convey the cane joints to a 
to plow and pull a combination har- depth of 20 to 24 inches, and 
vester. They replaced only a few of two men feed the cane to the 
the horses. Since then, however, their spouts. Grubbing rocks is a 
adaptability to other tasks has led to common chore for tractors, 
their use for belt work, cultivating, Loose stones are dragged away 
seeding, and practically every kind of by chains while imbedded ones 
farm work. Many clever ways have may be loosened by a subsoiler. 
been devised for making the tractor do One planter built a closed cab 
not only the horse’s jobs but also many on his tractor for protection from wind straddles the rows of pineapples on 
that the horse cannot do, or that are and the dust stirred up by operation in their large Hawaiian fields. The sub- 
too big for him. the held. Another built a shield on his soiler breaks the soil to a depth of 18 

In asparagus fields, a powerful trac- in order to protect the driver from inches. Chisel cultivators, clod break- 
tor pulls a special pulverizer that leaves overhanging branches, Mr. M. P. ers, uprooters, and other special types 
the soil in powdered condition. A Brooks of California operates a tractor of machinery, drawn by tractors, have 
tractor draws special machinery that equipped with bean cutters capable of been developed for use in vineyards, 
ridges the soil and does the seeding in cutting six rows at a time. In one large vineyard, a tractor is used 

spinach fields. The ridging is neces- The first time around a rice field to haul cars loaded with grapes. What 
sary so that furrows may be Hooded, with a pulled binder flattens much appears to be a locomotive is a tractor 
Fruit trees are dusted by the same rice. To prevent this, a push binder on flanged wheels operating over a 
tractor that does the regular cultivat- has been developed. Libby, McNeill, narrow-gage track. These and a va- 
ing and plowing. In Mexico, Sefior and Libby have developed a new type riety of other farm chores are now 
Don Angel Torres plants sugar cane by of subsoiler drawn by a tractor that being done by tractors. 


Using Tractors to Lower Costs 



AN ARMORED TRACTOR 

Shields for the driver and tractor treads to allow ivork 
under low-hanging branches of trees in citrus groves 



GETTING RID OF STONES PLOWING A TWELVE-FOOT ROW 


Somtiinwi foek$ are loosened by a subsoiler or a heatfy chisel; someUn^s 
a ^iain w aUaehed and they are towed away by a powerful tractor 


A tuuMtuiy plow with a ** middle buster” and four 10 -inch mold-boards 
at ecu^ side controlled by extra men. It is used on a California ranch 
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WHERE ONCE THEY ROAMED IN THOUSANDS 


A small herd of animals in Buffalo National Park, Wainwright, thousand buffaloes have been moved in the last three years to the 
Alberta. To avoid congestion in this relatively small park, several Fort Fitzgerald district and released to mingle with the wild herd 


The New North 


fVtll Canada^s Immense Northwestern Area of Untouched Prairie, 
Forest, and Tundra See the Next Great Wave 
of Economic Development? 

By E. L. CHICANOT 


T he economic north of the 
American continent is period- 
ically changing. At one time 
it was held to stop short of the 
international boundary between the 
United States and Canada, and au- 
thorities dogmatically stated that 
there could be no worth-while produc- 
tion north of this. Now, with the great 
plains of the prairie provinces 
become one of the world's great- 
est agricultural territories con-* 
sistently producing the world’s 
prize wheat and accounting for 
an ever-widening diversity of 
crops, attention has come to 
center upon the Peace River 
country, 600 miles or so north of 
the Canadian border, (see map, at 
A) as being potentially a greater 
farming country. And already 
the eyes of economists are strained 
yet farther north and look right 
into the Arctic circle to see there a 
vast, rich, productive expanse of 
land. 

Canada, with as yet but a 
small population sparsely scat- 
tered over her broad domain, 
anticipates a time when what is 
regarded now as her economic 


area will be adequately settled and 
productive and the search for new 
wealth and new methods of obtaining 
a livelihood will take men ever farther 
northward. The Dominion is making 
preparations for the development of 
her sub-Arctic wastes into a territory 
comparable in its productive capacity 
to others of her present divisions. It 


pictures this now almost uninhabited 
vastnesB as the greatest preserve of 
herbivorous animals in the world, con- 
stituting a source of meat supply such 
as has never been known — an asset of 
tremendous national value. 

This is not nearly as fantastic as it 
sounds. In fact it is eminently feasible. 
Because of the comparatively small 
amount of exploratory work 
which has been undertaken and 
the brief publicity this has re- 
ceived, the most lamentable mis- 
conceptions exist concerning this 
tremendous hinterland which 
penetrates above the Arctic circle 
and reaches almost to the pole. 
Popular imagination pictures it 
as a bleak, frigid, and bariren 
territory, continually buried un- 
der snow and populated by a few 
scattered bands of Indians and 
Eskimos who take harvest of the 
furs, its one resource. That it 
might be a valuable adjunct to 
the rest of the Dominion of 
Canada has occurred to few. 

As a matter of fact this region 
experiences bright and warm 
summers and produces a luxur^ • 
iant vegetation capable of siia- 



FOR BUFFALO TRANSPORTATION 

The rim steamer and scow used in transporting buffaloes 
^rom the railroad terminuM to their new northern home 
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taining glmost unlimited animal life. 
The rudest survey has revealed the 
Mistenoe of other resources, the extent 
of wfaieh cannot even be guessed. It is 
significant that the few men who have 
anything like an extensive knowledge 
of this region are most enthusiastic 
advocates of its conservation and 
development. 

One of the obvious resources of 
this great area of which so little 
is known, one which has no 
place in the picture of snow- 
swept stretches, is its timber. 

Up to well within the Arctic 
circle are to be found quantities of 
spruce, tamarac, jackpine, poplar, 
larch, birch, and willow, all of good 
rdse and in commercial quantities. In 
the Mackenzie district (see map, at B) 
spruce attains a height of from 80 to 
100 feet and logs have been cut averag- 
ing 40 feet long and 10 to 18 inches in 
diameter. The newsprint paper indus- 
try has already made a start upon the 
pulpwood supplies of the Prairie 
Provinces. 

T his vast territory has come 
rather more to public attention 
since the war. This is due to other 
phases than its Eskimos, its Indians, 
and its fur harvest. In the years im- 
mediately following the armistice, the 
search for oil in western Canada took 
drillers up into the Mackenzie River 
basin, well within the Arctic circle. 
There they were rewarded with a 
strike at Fort Norman, (see map, at C) 
IBOO miles north of Edmonton, which 


is awaiting the transportation and 
other developments of the future. 
Following this, iron ore was discovered 
in the Mackenzie River basin and on 
the shore of Lake Athabasca (D) im- 
portant finds which must await future 




THE PICTURESQUE BUFFALO A wheat which npens lU days 

Once near exiineiiont this animal with which American according tO the b^t 

history is closely interwoven^ is staging a come-4>ack authorities, pushed back the north- 
ern boundary of agriculture from 
utilization. The most desultory pros- 100 to 150 miles, bringing all the 
peering, carried out mainly by air- meadow and lake country from Port 
plane, has revealed the mineral re- Nelson (G) and Fort Churchill (H) to 
sources of the area as extensive. the Rocky Mountains within the 

More recently, forcible attention has dominion of the plow. Now Herman 
been drawn to the agricultural possi- Trelle, Peace River wheat and oats 
bilities of the Far North. In 1926 the champion at Chicago in 1926, has pro- 
prize-winning wheat and oats at the duced a wheat which can be sown later 
Chicago Hay and Grain Show came and yet ripens 18 days earlier than 
from a point in the Peace River present varieties, thus thrusting the 


wheat grown at a mission at Fort 
Chipewyan (F), to all intents and pur- 
poses within the Arctic circle, seemred 
first prize at the Centennial Exposi- 
tion at Philadelphia. 

Just how far north the limit of suc- 
cessful agriculture will eventually ex- 
tend one would scarcely venture to say, 
since it is very evident that the wheat 
belt is steadily being pushed north- 
ward. The evolution of marquis wheat 
at the rime the Canadian prairies were 
first being settled, reduced the time 
between seeding and harvesting from 
120 to 110 days and definitely ex- 
panded what was considered the 
wheat belt at that time. 

T he development of garnet 
wheat which ripens 10 days 
earlier has, according to the best 
%ck authorities, pushed back the north- 
ern boundary of agriculture from 
100 to 150 miles, bringing all the 
meadow and lake country from Port 
Nelson (G) and Fort Churchill (H) to 
the Rocky Mountains within the 


country, 600 miles north of the border. 
This recalled to memory the forgotten 
fact that in 1893 the prize winning 
wheat at the Chicago World's Fair 


limit yet farther north. 

Ijooking into the future, Canada be- 
lieves the time will come when ex- 
ploration and exploitation of the vast 


came from the Shaftesbury Settle- stretches even beyond the wheat belt 


rnent, (E) 15 miles from Peace River 
Crossing, and that as long ago as 1876 


will become necessary or advisable, 
and it is her conviction that the de- 



WHAT WILL ITS FUTURE BE ? 


WiU Ukimyrmt UtrrUm^ where wheat is grown in vast qnantiiissj and become the factor it promises to he in world economics? There are 
byffalosSf mushtoxen, and reindeer are eneouragsd la multiply^ a great many things in its favor. The text refers to the lettered areae 
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A POTENTIALLY HUGE MEAT SUPPLY 


A herd of reindeer, Canada has followed ike lead of the United States in introducing this 
animal o« a meat producer. Already reindeer meat is being sold in many American cities 


velopment of the varied natural re- 
sources of the territory will depend 
upon the existence there of a robust 
native population and an abundance 
of wild life. Accordingly, the Dominion 
is taking early steps to assure these, 
through the protection of those ani- 
mals upon which the sparse popula- 
tion of that territory now depends, 
and also through the introduction of 
others which it has reason to believe 
will thrive there. 

It was shortly after the end of the 
war that attention was forcibly drawn 
to the diminution of wild life in the 
sub-Arctic regions, strikingly indica- 
tive in itself of the increasing exploi- 
tation of that area. A government 
commission of trappers, Hudson Bay 
officials, mounted policemen, and other 
frontiersmen was appointed, and it is 
largely upon the recommendations 
contained in their report that the 
government has been working. 

I MMEDIATELY three islands in 
the northwest territories, South- 
ampton (I), Mansel (J), and Coats 
(K), each with an abundance of for- 
age, were set aside as perpetual breed- 
ing ground for herbivorous animals 
existing in the area, or those which 
might be introduced later. 

The introduction of reindeer into 
the territory, especially after the suc- 
cessful experiment of the United States 
in Alaska, was recommended and con- 
sidered. This, supported by the ex- 
plorer Stef&nsson who probably knows 
more about this region and its po- 
tentiality than any other man, stimu- 
lated private enterprise. One company 
brought in from Finland 700 animals to 
be grazed on Baffin Land (L), there to 
be attended by their Laplander shep- 
herds. Another secured a Dominion 
concession of 75,850 square miles of 
grazing in the Barren Lands north of 
the Churchill River (M), and planned 


to drive 1500 reindeer across from 
Alaska. These enterprises would ap- 
pear to have proceeded without suf- 
ficient preliminary investigation and 
study, and their lack of success is be- 
lieved to be due to a choice of territory 
deficient in the moss suitable for 
pasturage. 

Authorities believe, however, that 
the project is feasible in the territory 
and the government is seriously plan- 
ning *to stock the Mackenzie River 
basin ^\dth reindeer, and is making 
most careful investigations to this end. 
The Porslid brothers of Denmark, men 
of wide experience in the Arctic, were 
engaged some time ago by the govern- 
ment to investigate thoroughly all 
conditions entering into the proposed 
attempt. They went into the north 
country in June, 1926, and did not 
come out again until the spring of 


1928. They spent eight months in- 
vestigating the reason for the suc- 
cessful introduction of reindeer ihio 
Alaska and worked down the Macken- 
zie River and Great Bear districts (N), 
comparing conditions with those of 
Alaska. Should their report to the 
Dominion Government be favorable, 
2000 reindeer will be introduced into 
the area. 

In the post-war period, the govern- 
ment’s efforts at developing great meat 
producing herds in the far north were 
aided from a most unexpected direc- 
tion. In 1921, a government survey 
party in the unchartered areas of 
northern Alberta (O), encountered a 
herd of several hundred buffalo, an 
animal which was believed to be ex- 
tinct in its wild state. Steps were 
immediately taken to protect them, 
and their range grounds were declared 
a sanctuary. A park of some 17,800 
square miles in extent was created, 
cabins erected, and wardens were ap- 
pointed to supervise and protect them. 

S ubsequently a bniiiant solu- 
tion to the problem of congestion 
in the domesticated herds of the na- 
tional park in Alberta occurred to the 
government which had for some years 
been killing off a number of animals 
each year to keep the herds down to 
reasonable proportions. It was de-i 
cided to transfer a number of youngt 
and vigorous buffaloes raised on the 
reserve, to the wild sanctuary and 
turn them loose with the untamed 
buffaloes there. In the past three 
summers, some 7000 animals have 
been moved, at considerable expense 
and tremendous trouble, by train and 
river barge over the hundreds of mil^ 
from the Wainwright Park (P) to 
Port Fitzgerald (Q) on the Peace 
River and turned loose to mingle with 



CORRALLED AWAITING SHIPMENT 

When it came to shipping the buffaloes to new locations where they would have o greater range, 
many problems were eneounlered. Here the animals are kept until a full shipment is gathered 
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FOR FOOD AND CLOTHING 

The muek’-ox is inmluahk to *he region since it provides both food and clothing. Canada has 
established a sanctuary for this animal which is one of the hardiest of the meat-producing animals 


tkeember 1^8 

the wild herd there. The government 
reports the experiment a complete 
success, rangers declaring the animals 
to be in excellent condition and their 
numbers increasing. 

It is possible to look confidently 
forward to the steady increase of these 
northern buffalo herds until their ex- 
pansive ranging grounds will repro- 
duce to an extent the conditions which 
the pioneers farther west found. Under 
this protection a vast source of meat 
can be built up. Even before the 
transfer, when the overcrowding of 
the national park necessitated an an- 
nual slaughter, buffalo meat was on the 
Canadian market from coast to coast 
in competition with beef, and it is not 
too much to anticipate a time when 
this food of America's pioneers will be 
feeding not alone millions of Canada's 
future population but other millions 
far beyond its confines. 

P ROBABLY the most valuable ani- 
mal of the sub-Arctic regions is the 
musk-ox. While the development of 
the buffalo herds was formerly prob- 
lematical, and that of the reindeer still 
is, to some extent, there is no question 
as to the adaptability of the musk-ox 
to the region or of his superior value. 


He is peculiarly and essentially an 
animal of the sub-Arctic where he has 
always thrived and can be expected to 
thrive indefinitely under adequate pro- 
tection. The musk-ox is, in fact, one 
of the most wonderful and potentially 
useful of the Dominion’s big game ani- 


mals, being huge and strong, excep- 
tionally free from disease, and capable 
of defending himself against all the 
menaces^ of the wild except man. Its 
flesh is excellent and its pelt extremely 
valuable. The splendid ability of the 
animal to rustle food through the 
winter obviates the semi-annual mi- 
gration which allows other big game 
animals to be attacked by their 
enemies and renders them difficult to 
find, as is the case with the caribou. 

The musk-ox is invaluable to the 
area, since it provides both food and 
clothing, and is certain to be an im- 
portant factor in the development of 
the territory. 

R ecently a sanctuary for this 
^ animal was established in the 
valleys of the H anbury and ThelOn 
Rivers, (R) east of the Great Slave 
Lake. This area contains 15,000 
square miles encompassed in a district 
200 miles long and 75 miles wide. This 
special section was selected because it 
has been reported to contain some of 
the remaining musk-ox herds and is 
without trading posts or permanent 
residents, being, in fact, a sort of no 
man's land between the Indian and 
Eskimo hunting grounds. 

Under the plans that are being 
gradually elaborated and due to the 
enforcement of rigid protection, a new 
and a great north is developing. The 
vast sub-Arctic tundras which have 
long been regarded as desolate wastes 
supporting only a few scattered In- 
dians and Eskimos who live precari- 
ously upon the fur harvest, are being 
transformed into a great food pre- 
serve. It is believed to be destined in 
the future to compel world considera- 
tion as a new economic division. Possi- 
bly some day it will be as renowned for 
its meat as the area to the south is 
famous today for its wheat. Some day 
perhaps, it will supply the world. 



hardy herdsmen for hardy ANIMALS 

ftnitsd arsi introduced reindeer into Aldska a few years Uffo. sm^ll herds of 

so rapidly that now there are several hundred thoimnd of th^m 
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Anomaly Island 

Strange Animals Adapted to a Unique 
Environment Give the Picturesque 
Island of Dominica Its Pe- 
culiar Local Color 

By PAUL GRISWOLD HOWES 

Curator of Natural History, Bruce Museum, Greenwich, Connecticut 

still stranger secrets regarding their of greatest significance is, however, 
lives and adaptations. that this fact which so bewildered 

All , undoubtedly, was exactly to- Columbus and his men proves very 
day as it had been hundreds of years plainly that the Aruacs must have 
before, when Columbus sailed around been conquered by the Caribs within 

the lives of the existing generation. 


TYPICALLY DOMINICAN 

Photograph typical of forest life, vegeUition, 
and rocky stream beds of the tropic island 

O N a calm morning in Novem- 
ber, 1493, the sudden, rapid 
dawn of the Indies found Co- 
lumbus and his little fleet close 
to a rugged, volcanic island in the 
Caribbean. This came as no surprise 
to the great navigator, for the story 
has it, that during the previous night 
he had ordered the ships to proceed 
under very light sail, and had issued 
unusually large portions of food and 
water to his grumbling crews. So ac- 
curate had his calculations been, that 
he had made this windfall at the very 
tithe he had planned to do so; and so 
it came to pass, that on this soft, glow’- 
ing morning, the towering, jungle- 
covered mountains, with their caressing 
rain clouds loomed purple and blue 
and emerald before the astonished 
crews. 

N O more beautiful sight had these 
rough adventurers ever beheld. 
A gem of loveliness was before them 
which must indeed have softened even 
their battered senses into appreciation. 
At any rate, Columbus himself saw 
the glory of this isle. He sailed around 
it, but did not land at first, fearing the 
fierce Carib cannibals; and then be- 
cause of the day, he reverently named 
his prize Dominica. 

Hundreds of years afterward, fate 
brought me to Dominica also. That 
first time, I saw but an hour of her, but 
that brief visit cast a spell that filled 
me with the strongest emotion for this 
island, and filled me also with a desire 
to penetrate into those mountain jun- 
gles and rain canyons, to explore her 
caves and volcanic fissures. There, too, 
were strange, living creatures, with 


the island. I could, then, allow 
myself the privilege of discoverer, 
at least as far as these secrets 
of the wild were concerned, and 
so after years of hoping and 
planning I found myself at last in 
the heart of this paradise, sur- 
rounded by magnificent forests and 
jungles, living in the cool shadows 
of cloud-capped hills and mountains, 
lulled to sleep by night to the songs of 
tumbling streams and brooks, bathed 
alternately by day with tropical sun- 
shine or deluges of warm rain drops, 
and always inspired by the strange 
songs of new birds and the beauty of 
my surroundings. 

The name Dominica became mean- 
ingless to me for everything, almost, 
that I found and investigated possessed 
a strange or unique story. Thus in my 
mind it gradually became “Anomaly 
Island, “ and thus it remains 


Coming back to the present, we find 
that the Caribs were never conquered 
by the whites. They still occupy a 
reservation on their beloved island for 
which they fought so valiantly and 
with their king. Jolly John, who is a 
personal friend of the author, they live 
peaceably but unconquered. And 
thus we record another anomaly. 

W HEN one observes carefully the 
astounding vegetation of this 
island, realizing that here is to be 
found every type of plant from moulds 
and lichens up through the ferns to 
flowering plants, and that the forests, 
with their giant trees and endless 
parasitic forms are among the most 
magnificent in the world, it seems al- 
most incredible that such an array of 
living things could have sprung into 
being upon a mass of inhospit- 
able lava such as the island 
must have been in the be- 
ginning. 

Even today there are 
fissures in the mountains 
that breathe forth bitter 
fumes, while a great 
boiling lake steams and 
sputters In the moun- 
tains, giving certain proof 
of the real nature of 
things below the surface. 
There are in Anomaly 
Island no rocks or min- 
erals as we usually think 
of them. Streams cut 
their way down through 
boulder-s t u d d e d lava 
and volcanic debris, but 
the fierce Caribs commenced to ex- all this material is comparatively soft: 
plore the seas beyond their mainland that is the whole secret of this jungle 
homes in South America they naturally that has grown to such glorious ma- 
found the islands, which we call the turity. 

Leewards, and considered them rich Lichens, those strange flat rock 
and easy prizes. As they always prac- plants, are the forerunn^ of soil. They 
ticed extermination of the men upon thrive upon the soft boUIders of Dom- 
any conquered tribe and took their inica, sending their microscopic root- 
women for their wives, it is easy to lets into the tiniest cracks. Here they 
understand the dual linguistic con- grow and expand and pry off minute 
dition the explorers found. The point fragments of the mineral matter. In 


E ven the first white men 
who set foot upon this 
land found to their amaze- 
ment that the Caribs 
were divided as regards 
their language. Thus the 
men spoke quite a dif- 
ferent tongue from that 
of the women; and here 
was an anomaly at the 
outset. 

We know now that 
originally Aruac Indians 
peopled these islands. 
They were not a very 
powerful or war-like 
people and were doomed 
to a strange fate. When 



JOLLY JOHN"^ 

King of the Carib In- 
dians, and a firm friend 
of the author 
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EATING A DINNER LARGER THAN HIMSELF 


A veritable moneler of the ineeet world; a Hereulee beetle eating a banana. In life, it ie about 
twice tkie eite and ie a flying beetle, ite winge making a eound, in flight, like a dietant airplane 


tunii their bodies die and rot and thus 
are mineral and organic matters com- 
bined in a preliminary soil that will 
support ferns and other higher plants 
which cannot live on rock alone. 
Dying and rotting, dying and rot- 
ting, always after life and growth — 
thus is the soil built up. We must re- 
member also that rain plays its part. 
It helps the rotting process and its 
carbonic acid gathered from the air. 
helps to dissolve the rocks or lava. 

I N Dominica there is a tremendous 
annual rainfall, probably 300 inches 
in the highest mountains. Soil forms 
quickly and vegetation thrives in the 
humid warmth. Rotting and return 
to the earth is very rapid under these 
conditions. Thus has the thick rich 
forest soil been brought into existence 
upon the bare lava of the island. 

Along the coast of the island and 150 
feet above the level of the sea I found 
marine deposits in the cliffs, proving 
either a former uplift of the land or the 
subsidence of the sea. In these de- 
posits were the shells of both univalve 
and bivalve mollusca, fragments of 
spiny lobsters and much coral. 

Among the snail shells was one spiral 
variety of small diameter. It was 
quite numerous in these deposits and 
the specimens were well preserved, 
many of them quite perfect. Later on, 
after settling down to work in the 
interior, I found this same species of 
snail alive, and quite common as a land 
species! Could it be that here we have 
a marine species that has survived an 
uplift, and because of the tremendous 
rainfall and almost continuous moisture 
upon the ground, has survived and 
adapted itself to a true terrestrial 
existence? 

At night the forests are a strange 
medley of sounds which issue to some 
extent from tree frogs, but chiefly 
from the insect army. One fellow that 
I sought for weeks, called the ‘‘Black- 
smith*’ by the natives, possessed the 
most wonderful powers of ventrilo- 
quism. His notes were pure and musi- 
cal, like the fall of a hammer upon a 
sUver anvil. At length I found him, a 
big brown tree cricket producing these 


clear tones by means of a sort of file 
and sounding board situated upon his 
tough wings. 

To my oil lamp at evening came 
the huge, blundering Hercules, great 
beetles whose wings in flight produce a 
tone similar to that of a distant air- 
plane. They fought fierce battles with 
their powerful, lobster-like projections 
and ate bananas so completely that 1 
could find no leavings. True to the 
spirit of their island of anomalies, the 
females possessed no unusual features 
at all, and reversed the usual sexual 
procedure by hunting out the males 
for themselves. 

T here are mantids or “animated 
stick’* insects which lay masses of 
beautiful pink eggs, resting upon their 
elbows while so doing, while among the 
insects which are partially luminous at 
night there is one, a big beetle — I 
hardly dare tell it- that possesses two 
perfect oval headlights and a tail light 
in addition. When they crawl upon 
the ground the illusion of tiny auto- 
mobiles scurrying about is quite 
perfect. 

Another strange insect is a butterfly 
with orange colored wings. The fe- 
male possesses scent glands with the 
odor of banana oil. These have been 
given to the insect for the special pur- 
pose of attracting the males, and if one 
of these butterflies is captured 
and squeezed very gently she 
Will thrust out her precious 
glands, filling the air with her 
strange perfume. Soon after- 
wards a male will appear from 
the forest or trail, then another 
and another, until there are a 
number of rivals competing 
for the lady. 

Even the fishes that live in 
the mountain streams of this 
island I found to be queer 
fellows. They have no choice 
in the matter, for conditions 
are so strange that they have 
become strange creatures also. 
In many cases these streams 


are only rain carriers, which roar and 
tumble today but tomorrow may be 
all but dry if no rain happens to fall. 
Fishes are able to exist in such places 
by means of special adaptations which 
have evolved with their environments. 

The spotted goby is a remarkable 
example of one of these fishes. It 
lives in streams which often become 
quite dry in the sense that water does 
not actually flow, although the sand 
and stones of the stream bed may re- 
main damp. When the stream stops 
flowing, the goby goes into the damp 
sand and breathes atmospheric air. 
A specimen kept in a tiny aquarium 
without any vegetation to oxygenate 
the water, lived successfully for a 
long time, sticking its nose out of 
water when it required air. 

Another condition which this goby 
must meet is that of too much and too 
violent water, as is the case in these 
streams directly after a deluge in the 
mountains above them. At such times 
the force of the water would sweep 
the fishes down into the sea, but 
another remarkable adaptation takes 
care of this in the form of a powerful 
suction disk, situated under the fish, 
and which it may use to fasten itself 
securely to a stone beneath the raging 
water until the danger passes. 

1 THINK perhaps the strangest* of 
Dominica’s wild children is a tiny 
species of forest frog. The frog itself is 
not so extraordinary, but in its life 
history, which it became my privilege 
to unravel, we have the most remark- 
able case of adaptation that I have ever 
seen. 

Most young frogs are tadpoles and 
require a pool of some sort in which to 
swim and grow to the perfect state, 
but this little creature of the tropical 
islands emerges directly from its egg 
into the world as a perfect, but very 
minute frog. The tadpole stage may 
be traced within the unusually large 
eggs which have been developed by 
nature to supply sufficient food sub- 
stance for the entire metamorphosis. 



IT LIVES IN HOUSES 

Jlfcia Uffififing emilMre i$ ^ hamkn ffeckoy a 
Uiard that Urn on in$$ek in Dominican haum 
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AN ANIMATED STICK 


A Dominican mantid laying a mass of its peculiar pink eggs^ resting on its *'c/6ow«” during Ike 
process. Note the malevolent glare it bcstoufs upon the camera while the picture is being taken 


The eggs are deposited upon the damp 
forest floor and here they lie until the 
young frogs emerge. 

In this particular island, although 
blessed with a tremendous rainfall, 
there is really no place where tadpoles 
could live successfully. There are al- 
most no forest pools because the land 
ia so steep. The rivers are too swift 
and the streams contain too little food, 
and so with water on every side the 
species has found it necessary to evolve 
into one that eliminates the aquatic 
stage altogether. 

AMONG the higher forms of life 
that inhabit Dominica, are some 
very strange and interesting things. 
Reptiles are very common although 
limited in species, and the smaller 
brown and green anolis lizards live in 
the houses as much as they do outside. 
They have learned that the lumps 
which man burns during the evening 
act as splendid lures for their insect 
prey. Lizards that come into the 
houses are assured of food at all times. 

The newcomer to Dominica might 
easily he upset by the truly frightful 
geckos which prowl about the walls at 
night. They are often pale and ghostly 
in color and their great eyes add to the 
horror of their looks. They are harm- 
less and friendly creatures that have 
also come into our headquarters to 



FROG!S EGG 

Greatly enlarged to show the tiny frog 
within. He issues forth perfectly developed 


collect their share of insects that are 
attracted by our lights. 

If a gecko is attacked he instantly 
and purposely snaps off his tail with a 
sudden violent motion. The creature 
now crawls off slowly and cautiously 
while the tail, due to muscular reac- 
tions, thrashes violently about, at- 
tracting far more attention than the 
real main body of the lizard. Thus 
the geckoes are enabled to escape their 
enemies in a remarkable manner. 

It is a strange and interesting fact 
that no poisonous species of reptiles 
occur in Dominica, although the island 
of Martinique, which is near enough to 
be seen on clear days, supports numbers 
of the deadly fer-deAance, Isolation 
has of course accounted for many 
strange developments that have taken 
place and also for the limited life 
which the explorer finds there, yet it is 
hard to understand why this snake 
has not reached Dominica. 

N ot many species of birds in- 
habit the island, but individuals 
are numerous and the mountain 
forests are filled with song. Despite the 
fact that only about 55 species have 
ever been recorded, it boasts the 
imperial parrot, one of the largest of 
the family and a bird which has never 
been found anywhere else in the world. 
Here we have an island approximately 
30 miles long and 15 miles wide, a 
mere speck in the world, upon which a 
unique bird holds forth. They are al- 
ways difficult to obtain, as they nest in 
holes in tall trees that are all but im- 
possible to climb. They are well pro- 
tected by the government of the Lee- 
wards, which is a very fortunate thing. 
However, a single specimen was 
brought back for the New York Zo- 
ological Gardens by the author. 

How this parrot came to evolve in 
Dominica, if it actually did, is a mys- 
tery that will never be certainly 
cleared up. In the opinion of the 
author it is a mutation from a main- 
land species that possibly inhabited 
the island at some former time. The 
older form died out, leaving the im- 
perial species which is found today. 


Bats are the dominant mammals of 
the island. Like the birds they reached 
the islands easily enough from the 
mainland with their powerful wings, 
but after arriving, because of peculiar 
living conditions, they developed curi- 
ous adaptations. 

I N one of the foul crevices explored 
by the author high in the mountains, 
tiny bats were found in great numbers, 
living in a dark hole in the earth that 
belched out a warm foul breath that 
a man could bear only a short time,. 
Descents were made into this damp 
and fetid hole to collect and study the 
animals which were living in it without 
any apparent harm to themselves. 

The gases of this fissure caused 
dizziness and a swollen feeling of our 
heads, and wherever in the semi- 
darkness we dropped rocks, a long and 
significant interval would elapse before 
the dull thud in the depths would in- 
form us that bottom had been reached. 

Dissection of these bats showed 
glands connected with the nostrils, 
which undoubtedly have something 
to do with their ability to inhabit their 
strange and unhealthy homes. 



BELLY OF THE GOBY 

The suction disk with which this peculiar 
fish clings to rocks during flood periods 


Many other varieties of bats wing 
over and through the great forests of 
Anomaly Island. Some are small and 
delicate, others huge, red-furred, 
winged creatures with a wing spread 
of two faet or over, with rasping ton- 
gues and strange fleshy nasal appen- 
dages for purposes still unknown. 

Some scientists have scorned the 
smaller islands as places for study, be- 
cause of their proximity to the far 
richer mainland of South America, 
yet where there is life as interesting 
and as remarkable as that which I 
have begun to investigate in Dominica, 
why go farther afield for the sake of 
mere numbers? These islands shall 
be my playground and laboratory for 
a while yet, for who can say what the 
future will reveal from the still ua* 
explored wilderness of the interior? 
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Balancing Our Fleet as Suggested by the 
Navy Building Program, Together With 
an Agreement for Further Limita~ 
Hons, Will Insure Against War 

By CAPTAIN N. H. GOSS, U. S. N. 


A FLEET SUBMARINE 

The V-2, one of our new “V” type sub- 
marines, which are capable of long periods 
of battle operations with ike fleet at sea 

H aving examined the condi- 
tions that exist in regard to 
bases, essential types of ships, 
and the fleets of men-of-war 
that are possessed by the principal 
naval powers, with particular reference 
to the present relative position of this 
country, the question naturally arises 
as to what might best be done to remedy 
the defects that already exist and to 
strengthen our navy to a position where 
it would become a reliable instrument 
of national defense. 

T O do this it is necessary to discuss 
in some detail what has already 
been done by this and other countries 
following the Washington Conference, 
and particularly to discuss what was 
proposed at the Geneva Conference in 
the summer of 1927, and, following the 
failure to come to an agreement there, 
what has further been proposed in this 
and other countries. This leads natur- 
ally into a consideration of the recom- 
mendations — which have since come 
to be known as the Navy Building Pro- 
gram—submitted to Congress by the 
Navy Department when the 70th Con- 
gress convened in December 1927. 
Prom a reference to the chart of “Fight- 
ing Ships Built, Laid Down, or Au- 
thorised Since the Washington Confer- 
ence/* it is at once apparent that there 
has been a great deal of difference •be- 
tween the new construction programs 
of Great Britain and Japan, compared 
with ours. 

The two new plane carriers, our prin-* 
cipal construction during the period, 
were really ships that had already been 
laid down, whose conversion to plane 
carriers was expressly provided for in 
the Washington Treaties. In the nearly 
seven years that have now elapsed 
since the Washington Conference, six 
teat submarines and eight cruisers con- 
stitute rehlly our sole additions during 


that period. Furthermore, the cruisers 
were not authorized until after both 
Japan and Great Britain had actually 
laid down very comprehensive pro- 
grams of additional cruisers. 

It should be remembered that the 
Washington Treaties left full latitude 
in building of naval craft beyond the 
two types that were expressly limited— 
that is capital ships and plane carriers; 
and decided that, in building other 
types, each power was within its rights 
to pursue a policy of strengthening 
what it might regard as its own interests. 

R eferring again to the dia- 
. gram, we see that Japan has 
laid down and authorized a program 
embracing all the principal types per- 
mitted, and has, from her point of 
view, very properly decided to use the 
money, saved by the cancellation of 
her paper program of eight capital 
ships, to construct large numbers of 
the cruisers, submarines, and torpedo 
craft that she considered desirable to 
balance and strengthen her standard- 
ized capital ship strength. She now 
has what is undoubtedly the strongest 
submarine force afloat, composed as it 
is almost exclusively of modern vessels, 
adequate in size to operate far beyond 
the natural defensive limits of her home 
area. She has also a formidable, mod- 
ern destroyer force and, considering 
her interior lines, a very strong cruiser 
force— all largely built since the Wash- 
ington Conference. 

Despite the general British prepon- 
derance in auxiliary types, they too 
have laid down or authorized an exten- 


sive program since the Washington 
Conference, particularly, it must be 
noted, of light cruisers. Despite their 
overwhelming strength in this type, 
they have laid down and authorized 
no less than twenty-four additional 
vessels of well over 200,000 tons. They 
have also materially modernized their 
submarine force by an addition of 
twenty-five new vessels. 

I N the meantime, we have not serious- 
ly attempted to replace our obsolete 
tonnage in either cruisers or submarines. 
In connection with such replacements, 
it is to be noted that the Washington 
Treaties did fix an age limit on capital 
ships, limiting the time before which 
they may be replaced. Fixing the age 
of that type at twenty years seems a 
wise and logical thing, since it makes 
possible the gradual replacement of 
vessels that have grown obsolescent or 
worn out, by later classes within the 
prescribed total tonnage limits, that 
is by vessels that are modern and em- 
body later improvements and ideas. 
It is only natural, too, that there should 
be a disposition to apply this same 
system to other types, particularly 
since the smaller and more complicated 
vessels such as submarines and de- 
stroyers wear out or otherwise deterior- 
ate very quickly. The total tonnage 
idea seems the logical one, rather than 
the limitation of numbers, since it 
permits different powers to adapt the 
size *of their units to their own needs 
and base resources. 

Following this precedent established 
for capital ships, an age limit of twenty 
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years for cruisers, sixteen years for de- 
stroyers, and thirteen years for sub- 
marines, based on experience as to 
about when such vessels need to be 
replaced, seems a reasonable one. 

So, we find that, in 1927, the United 
States, actuated by a desire to forestall 
or remove competition by fixing a limit 
to the remaining principal types of war 
craft, invited the other powers to an- 
other conference for the limitation 
of naval armament which met at 
Geneva. Limiting these other types 
seems particularly desirable, 
for, unless they are limited, 
naval competition may still 
take place, and it is a matter 
of history that the spirit of 
rivalry and distrust engen- 
dered by such competition 
may be one of the principal 
causes of war. A recent ex- 
ample of this may be seen in 
the rivalry that existed be- 
tween Germany and Great 
Britain previous to the World 
War. Since each side was 
unwilling to compromise or 
to agree upon a limitation of 
dreadnaughts, successive in- 
creases in German naval 
strength brought about cor- 
responding increases by the 
British with resulting strained 
relations that, undoubtedly, 
constituted one of the con- 
tributing causes of the war. 

I N the belief that an agree- 
ment limiting all principal 
types would remove this com- 
petition and tend to lessen 
the causes of war, the United 
States accordingly sought at 
the Geneva Conference to ex- 
tend actual limitation to cover 
these other types. It was 
only natural that we should 
seek to extend the principle of 
the 5-5-8 ratio which already 
applied to capital ships and 
plane carriera. If this were 
done, and sufficient tonnage were al- 
lowed in each type to permit naval 
powers to balance their fleets with suf- 
ficient numbers of ships to meet their 
own needs— with sufficient strength for 
requisite duties with the battle fleet, 
for commerce protection, and for com- 
munication duties — a condition could 
be achieved where each of these powers 
might have a fleet adequate to its legiti- 
mate needs and able to command re- 
spect for its national policies, a fleet 
sufficiently strong to constitute an 
effective fighting organization, yet defi- 
nitely limited by treaty so that there 
would be none of the competition that 
has contributed to war in the past. 
Such an agreement including a pre- 
scribed age limit for individual vessels 
would permit each power to modernize 
its fleet by scrapping its older vessels 
and keep its fleet up to date by replac- 


SCIENTIFIC AMERICAN 

ing the older classes as they become 
obsolete. 

At the time of the Geneva Confer- 
ence, it seemed that the other powers 
might readily agree to such a proposal 
since they had already balanced their 
fleets by new construction following 
the Washington Conference, and since 
the British in particular had increased 
their capital ship strength by building 
the two new battle-ships permitted by 
the Washington Treaties. These two 
new ships which the British now have 


are the last word in design are, in 
fact, the only capital ships designed 
since the war— are of the largest size 
permitted, larger than the battle-ships 
any other navy possesses, and carry 
more guns of the heaviest caliber al- 
lowed than are mounted on any other 
capital ships. 

The British at this conference at 
Geneva seemed unwilling to apply the 
equality principle embodied in the 5-5-8 
ratio to other types of vessels, particu- 
larly cruisers. They countered with a 
proposition that would, first of all, 
rigidly limit the number of cruisers of 
the 10,000 ton class, carrying eight- 
inch guns; secondly, establish a new 
size limit of individual vessels of con- 
siderably less tonnage; and finally, 
exempt from this limited total the very 
large force of modern cruisers which 
they already possessed. 
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These proposals, in effect, would not 
only have left them a cruiser strength 
far in excess of ours, since the cruiser 
tonnage we possess, with the exception 
of the ten modern ‘‘Omahas,'^ consists 
of vessels that are entirely obsolete, 
and useless in comparison with their 
modern cruisers, but would also have 
limited us to a comparatively small 
number- not above twelve~^f the 
10,000 ton class which, as previously 
shown, is the size best suited to our 
needs. Actually, the effect of this pro- 
posal would have been more 
far-reaching still, because, 
since only this large class 
could mount eight-inch guns, 
all other cruisers would, not 
only automatically but spe- 
cifically as well, be limited 
to guns no larger than six 
inch, which guns could also 
be mounted on most vessels 
of the vastly predominant 
British merchant marine. 

T he British also proposed 
an age limit of eighteen 
years for the larger and six- 
teen for the smaller cruisers 
rather than the twenty al- 
ready established for capital 
ships. There are reasons both 
for and against this proposal. 
It would permit keeping 
cruiser strength more up to 
date, more homogeneous, and 
would permit the British par- 
ticularly soon to replace their 
cruisers built during the war. 
It would in the long run, how- 
ever, add considerably to the 
expense of cruiser replace- 
ments. 

The British proposed later 
on at the Geneva Conference 
to make 6000 tons the upper 
limit of future cruisers, while 
at the same time exempting 
the cruiser strength already 
built. This would, of course, 
have left them not only a 
predominant cruiser strength but, since 
6000 tons is quite too small to be useful 
to us, also have augmented very greatly 
their relative naval strength due to the 
increased strength it would give to 
their merchant marine. 

The Washington Treaties not only 
fixed thS capital ship limits, but specifi- 
cally provided the earliest date when 
existing capital ships may be replaced. 
They fixed 1986 as the time before 
which no changes in existing capital 
ship agreements should be made, and 
further provided that this country 
should call a conference at Washington 
in 1981 to discuss further extension of 
the treaties beyond 1986 and any other 
matter on the general subject of naval 
limitation that might arise in the 
meantime. 

Notwithstanding this, however, the 
British included in their pix^Kieal at 


Fighting Ships Built. Laid Down or 
Authorized since the Washington 
— Conference — 

Great Britain United States 

CAPITAL SHIPS 
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CRUISER OF THE NEW “ PENSACOLA” TYPE 

An aiiitl'a eonctplion of the new class of 10,000-ton eruiseri, a number gram ouilines the need f^ ^f, type inelead of cruisers of 
of which are being built by the United States* The Navy Building Pro- 6000-ion class proposed by the British at the Geneva Conference tti 19x7 


Geneva a proposition to extend the age that direction and some of the handicap The British advanced economy M 
limit of capital ships to twenty-six we now suffer through lack of bases, one reason for this new capital ship 
years, to reduce their size limit to Were the size limit reduced to 30,000 proposal. Our proposal, however, for 
30,000 tons, and reduce the size of tons we would be unable to build any limiting the aggregate of cruiser ton- 
turret guns in future capital ships to battle cruisers, since such size is too nage would also effect very material 
not above 13.5 inches. This proposal, small to give these vessels both the economies, since the powers possessing 
if adopted, would materially diminish high speed and the amount of protec- base resources would be able to build 
our naval strength. As has been tion that modern defense requires. It the smaller and cheaper cruisers adapt- 
shown, we are at present handicapped is easy to note also that such an exten- ed to their needs, and do this gradually; 
by lack of battle cruisers. sion in age limits would automatically and since competition would be elimi- 

The treaty now provides that we extend the present advantage of the nated there would be no necessity for 
may lay down two new capital ships Japanese and the British — particularly feverish construction. It would not be 
in 1931 and two more in 1932. Pre- the latter since they have the Hood, wise to forget that any reductions in 
Bumably we would desire these to be 12,000 tons greater than the new limit the strength of our capital ships would 
of the battle-cruiser type in order to they proposed, and their two new automatically increase the naval 
overcome our existing deficiencies in 35,000 ton battle-ships as well, strength of the countries possessing 

large merchant marines and numerous 
bases, and would diminish correspond- 
ingly even our potential naval strength, 

T his British desire to re-open the 
capital ship question was reiter- 
ated last spring at the short session of 
the preliminary conference, under the 
auspices of the League of Nations, ! 
looking to a limitation of naval arma- 
ment. At that time the British again 
proposed extending the life of capital 
ships to twenty-six years, to reduce 
the size of their turret guns to 13.5 
inches, and to reduce the size of future 
capital ships to something under 30,000 
tons. 

In connection with the British cruiser 
proposals, it is well to remember that 
since the Washington Conference, they 
and the Japanese have deemed it de- 
sirable to build the largest class of 
cruisers permissible, and particularly 
to remember that they authorized and 
actually laid down numerous vessels 
of this class before any were even 
authorized by us. 

Divergence of opinion on the cruiser 
question was so wide at Geneva that 
no great amount of consideration was 
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given to destroyers and submarines, ingly ever since the Washington Con- cruisers, nine destroyer leaders, and 
the latter partly because the French ference as our fleet fell farther behind thirty-one submarines seemed large ♦ 
and Italians were not represented, in relative strength due to the building but, by consulting the diagram of flghtr^ 
hence any agreement materially affect- program of other powers. The country, ing ships built by the three principal 
ing submarine strength could hardly however, had been too engrossed in powers since the conference, it is to be 
be made without the accordance of other matters to consider seriously the seen that while others have been carry- 
these powers, and since, rather logic- needs of naval defense until our fleet's ing out large building programs, we 
ally, the British considered destroyer weaknesses were glaringly exposed at have been building very little during 
strength inherently involved with sub- Geneva. this time. It is estimated that not leas 

marine strength, the destroyer being The need to balance our fleet by than eight years would be required to 
the latter's principal antidote. The remedying deficiencies in auxiliary complete this program. If now we 
British have consistently favored the types has existed, of course, ever since consider this as spread over fifteen 

it must elapse since the Wash- 
ington Conference until it 
could be completed, it will 
be seen that the average 
number per year will be quitje 
small, or less than five ves- 
sels, in fact, including even, 
the smaller types. 

T O analyze the program 
in some detail; the five 
aircraft carriers are desired 
to complete the tonnage pre- 
scribed by the Washington 
Treaties for us; the destroyer 
leaders are desired to provide 
a type we now lack entirely. 
These are not desired to in- 
crease our total destroyer 
tonnage, since we have ex- 
pressed our willingness to 
scrap down to an agreeable 
limit. The submarines are 
replacements entirely. They 
would give us a modernized 
submarine force of something 
under 90,000 tons— about 84- 
000 — to replace the somewhat 
over 90,000 tons we now 
have. The light cruisers re- 
quested are not only needed 
to supply the deficiencies that 
have already been pointed 
out, but most of them, or 
179,425 tons, are designed 
to replace present obsolete 
cruiser tonnage. 

By examining the diagram 
of how the fleets would com- 
pare if our program were 
added, it will be seen that our 

condition of balanced strength by ized capital ships, and our navy has program would in no way exceed the 

means of a tonnage limit on types, been relatively weakened, naturally, principle of the 5-6-8 ratio. It would 

This would also, as before noted, permit by the large programs of these types not exceed the British cruiser strength; 
the gradual replacement of the older built by the British and Japanese since it would not equal the ratio of modern 
classes of each type as they reach that conference. When Congress con- submarines already built or building 
reasonable age limits. vened in December, 1927, the Navy by Japan; it would, naturally, not, 

In the previous discussion we have Department submitted for the first exceed the limits of plane carriers al- i 
seen what deficiencies exist in our fleet time a program devised by the navy ready prescribed by treaty. The only 

compared with the other navies. We itself as the responsible technical ad- type in which we have an actual excess 

have also considered what this country visor. This has since become generally in tonnage is destroyers, and we have 
desired to accomplish at the Geneva known as the Navy Building Program, repeatedly offered to scrap all excess 
Conference. We will now consider It represented responsible naval opinion in these whenever the other countries 
what the navy has proposed to balance of what was needed to correct existing will agree to a limitation of other 
our fleet by supplying some of the deficiencies in essential types and give types. 

existing deficiencies in essential types, us a fieet reasonably adequate to our When we remember that war ex- 
The public attention focused on the needs. Since it was based on the 5-6-3 perience has shown that not more than 
naval situation by the failure of the ratio principle of actual vessels, it did one third of a submarine force could 
Geneva Conference gave the navy the not presume to overcome our existing be kept at sea, even with the short dis- 
opportunity it had^ long needed to base deficiencies. tances that obtained in the European 

interest the country in the needs of our To some, this recommendation for submarine zone, it can readily be seen 
fleet. These needs had existed increas- five aircraft carriers, twenty-five light that our projected submarine force of 


total abolition of the submarine, be- the Washington Conference standard- years tha 
cause it is such a menace to 
them and, particularly since, 
in modern war, most vessels 

of the merchant ship type . comparative strength 

proceed as convoys operated iTicluding vessels proposed by 

by the federal government. Navy Building Program 

Therefore they have largely ® 

the status of men-of-war, mP AT rritaiki iiMiTrr^ tapaki 


GREAT BRITAIN 


UNITED STATES 


S O we see that, at Geneva, 
the British were really 
not willing to discuss further 
limitation on a basis of equal- 
ity. They proposed not only 
to keep the preponderant 
cruiser strength they already 
had, but also to limit rigidly 
to a small number the large 
class of cruisers that our base 
limitations require for us. It 
accordingly seems reasonable 
to believe that our proposals 
were better adapted to the 
preservation of peace, since 
we proposed nothing beyond 
the 6-5-8 ratio in actual ves- 
sels without any allowance 
for the inherently superior 
positions of other powers with 
regard to bases. 

It seems that our basic 
idea was sound because we 
proposed merely to extend a 
system that would allow each 
nation a total navy adequate 
to its needs, and would leave 
each free to build the classes 
most suitable for itself, while 
at the same time removing 
competition and providing a 
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EFFECTIVE CONCEALMENT 

A deniroytT divitdon ai sea laying down a smoke screen. The *^eyes of the navy/* observation 
planest are used to spy on enemy ships and spot gun-fire behind this rolling pall of black smoke 


ilfty^^two modern vesselB could hardly 
be called exemive* FVom this we see 
that the navy’s desire to eliminate 
exlfiting deficiencies by building, within 
the limits of the 6-5-3 ratio, types that 
other nations already have, is not, in 
fact, a desire to start a naval compe- 
tition. 

The navy’s program, it will be noted, 
would give us about the 400,000 tons 
of cruiser strength and the 90,000 tons 
of submarine strength needed to balance 
our authorized capital ship strength , an d 
we have stated our willingness to scrap 
destroyers in excess of 260,000 tons. 

T he navy has no quarrel with the 
British for advocating at Geneva 
what they consider their own interests, 
but desires only to point out that some 
agreement is necessary in order to 
avoid competition and unfriendliness. 
As previously stated, the limits should 
be sufficiently large to provide a force 
adequate for the individual needs of 
each country, but a cruiser force ac- 
tually exceeding 650,000 tons, desired 
by the British, seems too large for 
reasonable needs and a source of too 
great expense. We, lacking the British 
base facilities but with just as important 
trade and commercial interests abroad 
and with our insular possessions at 
such great distances, feel, however, 
that about 400,000 tons of cruiser 
strength is more reasonably adequate. 

The British have been more inclined 
to talk in terms of numbers than we. 
Their Admiralty experts, including 


Lord Jellico, have stated their actual 
needs to be about sixty-three cruisers. 
Our responsible naval opinion has fixed 
our cruiser needs at about forty-three. 
If now we compare the tonnage of these 


sixty-three cruisers with the forty- 
three desired for us we find that they 
actually amount to about the same in 
each case- around 400,000 tons. It 
seems therefore, that a basis of agree- 
ment may actually be already in sight. 
Such an agreement would be an ex- 
ample of how much better it is to base 
an agreement upon actual needs rather 
than an arbitrary figure. 

A SOLID basis for peace is a force 
adequate to needs, yet limited. 
Unless it is limited, sooner or later com- 
petition will arise with the dissension, 
suspicion, and distrust that are con- 
tributing causes to war. 

It has been said that a fleet is an 
instrument of policy, but it will not be 
an effective one unless adequate. With- 
out an adequate fleet there is no way 
to check the aggression of others. 
With it we could pursue our non- 
aggressive way without interference. 

Proposed congressional action on the 
Navy Building Program includes pres- 
ent authorization for only a part of the 
program, namely, fifteen cruisers and 
one plane carrier. While a material 
step towards bettering our present con- 
dition, this will not remove the other 
deficiencies that exist or give us a navy 
adequate to our needs. Lack of ade- 
quate preparation for defense cost us 
twenty billion dollars in the last war. 

Modernizing and balancing our fleet 
along the lines suggested by the Navy 
Building Program, coupled with an 
agreement on limitation of all essential 
types, is the surest way to prevent 
another war. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of the Journal of the American Medical Aeeoclatlon and of Hyftein 


Executive Health in Industry 

I N 1919, the president of the Denni- 
son Manufacturing Company de- 
cided to institute health supervision 
for the executives of that group. He 
realized that practically everything 
in a factory is inspected and examined 
regularly to prevent waste and to 
maintain the equipment of the plant 
in the highest possible state of effi- 
ciency. The key men of any industry 
are responsible for its progress or 
failure, and the executives are the 
key men. 

The president of the corporation 
called in his personal physician, whom 
he authorized to adopt the plan. The 
physician visited many other in- 
dustries throughout the country, study- 
ing various types of health super- 
vision. He finally worked out a plan 
which involved yearly examination 
of 50 of the major executives of the 
company. These examinations were 
not compulsory, but after the matter 
was explained to them by the president, 
all of the executives decided to take 
advantage of the opportunity. 

In 1921, eighty minor executives, 
including department heads, chief 
clerks and foremen were given op- 
portunity for examination. Dr. Hal- 
stead G. Murray has recently told 
of the results of the work thus far. 
Among the 80 minor executives, 28 
major defects were found in the first 
examination, including disturbances 
of the heart, varicose veins, skin dis- 
eases, hemorrhoids, and ruptures. Mi- 
nor defects included overweight and 
underweight, bad vision, defective 
hearing, decayed teeth, infected ton- 
sils, high blood pressure, low blood 
pressure, and flat feet. At the time 
of the examination record is made 
of the health habits of each individual 
and he is informed as to correct 
personal hygiene. Such surveys in- 
dicated many opportunities for cor- 
rection. 

It was soon found that the ex- 
amination gave opportunity for the 
application of several modern ideas 
in preventive medicine. Hence in- 
oculation against communicable dis- 
eases, three weeks^ vacation annually 
with salary, special half-holidays in 
the summer in addition to the Satur- 
day half-holidays, and special vaca- 
tions for men who required them 
because of overwork^ became a part 


of the plan to keep executives in the 
best physical condition. 

The executives now like the health 
examination, co-operate fully, follow 
the advice given to them, and willingly 
correct minor and major physical 
defects when these are called to their 
attention. The directors of the cor- 
poration feel that health supervision 
has shown worth-while results, suffi- 
cient to justify its continuance. 

Imitation Cod-Liver Oil 

S INCE the information has become 
available that cod-liver oil is the 
richest substance known in two of the 
important vitamins, namely, vitamins 
A and D, the latter being specific 
against rickets, all sorts of imitations 
of cod-liver oil are offered to the pub- 
lic with specious but unwarranted 
claims. Because of the lack of palat- 
ability of cod-liver oil, many attempts 
have been made to develop concen- 
trates or tablets which would contain 
the important factors. Thus far the 
only tablet which has met the ap- 
proval of the Council on Pharmacy and 
Chemistry of the American Medical 
Association is one known as Oscodal. 
Because of the difficulty of preparation 
the price of this product is somewhat 
high. 

In the city of Salford, England, a 
large chain drug store offered for sale 
McCoy’s cod-liver oil extract tablets. 
The city prosecuted the store for 
selling these tablets, since chemical 
and biologic tests showed that they did 


not contain vitamin A or D. As a 
substitute for cod-liver oil they were 
therefore worthless. Investigation re- 
vealed that the tablets were made from 
essences manufactured in America, 
and that there were no official testa as 
to the vitamin efficiency of such prod- 
ucts. As a result of this trial the Brit- 
ish concern was fined 150 dollars and 
paid 375 dollars in costs. 

It is important that anyone who 
takes cod-liver oil or who gives it to 
an infant should have a potent prepara- 
tion. Nothing is so disastrous as to 
expect to prevent a disease, such as 
rickets, and with perfect confidence to 
give remedies supposed to be of merit, 
and then to find that failure has re- 
sulted because of inefficiencies of the 
products used. 

Occupational Treatment of Disease 

W HEN a person has recovered 
from a long illness, he is likely 
to be disturbed at life in general. He 
may hesitate to go back to w^ork due 
to his inability to carry the burden, 
or it may be that the work with which 
he was formerly associated is no longer 
suitable to his physical condition, 
and that some new occupation must 
be found for him. The problems of 
occupation associated with the treat- 
ment of disease are included under 
the general' heading “occupational 
therapy,” for which organizations now 
exist in the United States. 

These problems constitute a definite 
specialty in medical practice. Occu- 
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RESTORING USE OF UMBS IN BED BUT AT WORK 


The jxtlitrU ehtrwn suffered wUh a broken back and paralysis. Dotty Bedside occupations add to the general morale of the patients and help 

%Dork with the jig saw helps in the restoration of the bodily functions to make many months of irksome confinement pass much more rapidly 


pation in the treatment of disease has 
been, divided by Harry E. Mock into 
three types: diversional, which is 
addressed primarily to the patient's 
mind; purposeful or curative, which 
is practiced not only to occupy the 
mind, but with the direct purpose of 
restoring proper function in certain 
nerves and muscles, and pre-voca- 
tional, which is work undertaken to 
teach the patient definite training 
for some trade or industry, thus 
helping him to provide better for 
himself after recovery. 

Among various forms of occupa- 
tional therapy commonly used in 
hospitals are the making of basketry, 
or reed and wooden furniture, mechan- 
ical training and carpentry. In cases 
in which the joints have become 
stiffened, the operation of a veloci- 
pede jig saw is useful; for ankle joint 
exercise, the foot pedal scroll saw and 
foot power sewing machines are help- 
ful; for stiffened fingers and wrists 
clay modeling and the making of 
papier-m&ch6 forms are advised. 

The occupational therapist builds 
the handles of the saw, hammer and 
plane with wax in order to fit the de- 
formity of the fingers that may be 
present. In cases in which the 
shoulder, elbow, or upper part of the 
back need exercise, basket and loom 
wea'^ng are applicable. While the 
patient is doing these things he not 
only improves his physical condition 
but derives pleasure from the manu- 
facture of artistic objects and perhaps 
forgets the pain which the exercise 
may cause him. 

Skin Irritations in Gasoline Stations 

M SSN who handle great quantities 
of oil and gasoline not infre- 
quently develop irritations and infec- 
of the skin. Today thousands 
of men earn their livelihoods by work- 
in induatries involving such han- 
, Two types of inflammations of 
the Ato are most frequent. One is the 


irritation due to the action of the 
gasoline, benzene, and similar sub- 
stances. Since these substances dis- 
solve the fat, they take the fat out of 
the skin on the back of the hands and 
on the forearms, and set up inflamma- 
tory reactions. 

As a result of repeated actions of 
this sort the skin becomes thickened, 
furrowed, and tends to peel off. 
Protection of the skin for even a brief 
period and the application of suitable 
dressings with oil or fat in them 
brings about prompt recovery. 

It has been noted for some time 
that lubricating oils set up inflamma- 
tions of the akin, permitting easy 
access of bacteria, with the production 
of boils and pustules. The lubricating 
oils serve to seal dirt and grime in the 
openings of the skin and thus to give 
the bacteria opportunity to grow and 
produce infectious matter. Here again 
the treatment depends on thorough 
cleanliness, removal of the contact 
with the irritating substances, and 
proper opportunity for the human 
body to take care of infections. 

Americana Drink Leas Tea 

A RECENT report of the United 
States Department of Agricul- 
ture indicates that nearly six and a 
half million pounds less tea was im- 
ported during the year ending June, 
1928, than during the previous year. 
This represents a decrease of 7 percent. 
At the same time there has been a 
considerable increase in the use of 
caffeinated drinks. The chief ingre- 
dient of tea from a chemical point of 
view is caflfein. This is a stimulating 
substance. Many persons have ar- 
gued that it is inadvisable to stimulate 
the human mind and body repeatedly 
with caffeln, and as a result there has 
been a decrease in the consumption 
of tea and coffee and an increase in the 
use of decaffeinated coffee and of 
coffee substitutes. 

It Is an Interesting point, however, 


that all sorts of soft drinks which 
contain caffein are increasing in soda 
fountain consumption. The public has 
no knowledge, of course, that these 
drinks have caffein added to them and 
that the caffein content is largely 
responsible for the stimulation felt. 

Genius Transmitted Through 
the Mother 

I N the Deutsche Medizinische Wochen- 
schrifi, Sanitatsrat Leven applied 
recent knowledge of eugenics and 
heredity to prove the point emphasized 
by many philosophers that genius and 
intelligence are inherited through the 
mother rather than the father. Scho- 
penhauer cites as examples the fact 
that Alexander the Great and Caesar 
Borgia inherited their character and 
heart qualities from their fathers, and 
that Hume, Kant, Schiller, Goethe, and 
Walter Scott inherited their intelli- 
gence and intellectuality from their 
mothers. 

It has been established by modern 
eugenic studies that sex differentiation 
is associated with definite chromosomes 
in the germ cell. The chromosome that 
carries the sexual character of the 
female has two definite components 
known as the x-chromosome and the 
y-chromosome. In most living organ- 
isms the y-chromosomes are inactive. 
In man, the male receives his x-chromo- 
some from the mother, but the female 
receives her two x-chromosomes from 
the father and mother. As pointed out 
by Leven, psychic endowments are 
associated with the sexual chromosome. 
The male can inherit this chromosome 
only from the mother. He does not 
transmit it to his sons, but he does 
transmit it to his daughters. 

It is, of course, reasonable that other 
factors may have to do with intellec- 
tuality. On the other hand, Leven 
urges that exclusive hereditary trans- 
mission of the x-chromosome to the 
male establishes a natural connection 
between genius and the female sex. 
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Wheels-II 

In this Installment, the Author Deals 
With Bicycle, Dicycle, Tricycle 
and Four-Wheeled Vehicle 
Steering 

By P. CORMAC, F.R.C.Sc.L, M.RJ.A. 

Vniversit^lCollege Dublin 


The tractor of the type illuMroied ia steered by differential 
track driving, as explained in the b'xt 


(Continued from October) 

I N discussing the steering of two- 
wheeled vehicles, it is convenient 
to put them into two classes — 
bicycles and dicycles. In the di- 
cycle, the two wheels have a common 
axis. Tractors of the Caterpillar type, 
(Figure 12), may be classed as dicycles, 
the pair of endless tracks taking the 
place of the wheels. The steering of 
dicycles is effected by differential draw- 
ing. In the caterpillar tractor there is 
a differential gear to equalize the pro- 
pelling effort of each track. When 
running straight, each track makes the 
same number of revolutions per min- 
ute. When it is desired to turn to the 
left, a brake is applied to the shaft 
communicating with the left track 
which is thereby prevented from rotat- 
ing. The whole engine motion and 
power is now transmitted to the right 
track, which, continuing to drive, 
makes the machine pivot about the 
motionless track. To resume the 
straight course, the brake on the left 
shaft has only to be released. 

A SECOND method of accomplish- 
ing the steering is by interrupting 
the driving of either track by freeing a 
right or left friction clutch through 
which the power is transmitted to the 
track sprockets. With two separate 
engines fitted, one for each track, 
steering is effected by speeding up 
or retarding either engine or by 



The Vedotfelli^Prieatly steering aear speeds 
up one of the wheels and retards Ike other one 


declutching either engine. 
The steering of the pas- 
senger dicycle was by the method 
first mentioned. In it, however, the 
differential was locked when running 
on a straight course; both wheels 
were then compelled to rotate with 
equal speeds, and the machine was not 
swerved by ordinary obstacles en- 
countered by one or the other wheel. 
Such locking of the differential for 
straight running is not found necessary 
in the track-laying vehicle, for owing 
to the line contact of the track and 
ground, the difference in the resistance 
at the tracks due to ordinary road 
irregularities is not sufficient to sw^erve 
the vehicle. 

If the front wheels of an automobile 
were converted into castor wheels, the 
car could be steered by manipulating 
separately the right and left rear- 
wheel brakes. The system could be 
used to supplement the steering as 
ordinarily arranged. A slight varia- 
tion is used in the steering of a road 
roller with Caterpillar tracks and front 
steering wheels. The front wheel is 
steered by engine power from a cross- 
shaft which rotates the whole fore 
carriage by a chain. For quick turn- 
ing, either track can be held stationary 
and the other driven around by means 
of multiple disk clutches inside the 
gear box and independent brakes work- 
ing on the outer drum of each clutch 
to retard them as necessary. 

T WO other modes of steering the 
dicycle may be noted. The wheels 
could be mounted on stub axles as on 
the front axle of a motor car, the 
swivel pins, however, now lying in a 
horizontal plane. This would permit 
of the plane of the wheels being inclined 
and steering effected as with the mono- 
cycle. If the swivel pins were main- 
tained vertical, steering could still be 
accomplished, but it would not be 
possible to straighten out the machine 
after turning. It would be found, in 
general, traveling with one wheel 
ahead of the other» that a right angle 
turn of the wheels would transform it 
into a bicycle. 

The second mode of steering the 
dicycle embodies the principle under- 
lying the Vedovelli-Priestley differen- 


tial steering gear. Figure 13. Assuming 
the steering wheel attached to th^ 
central bevel wheel, H, to be held 
stationary, both road wheels necessarily 
turn with equal speeds since one may 
be regarded as driving the other 
through the internally toothed wheel 
K, the planet wheel, /, and the sun 
wheel, L. The vehicle thus travels on 



Coned tires on railroad wheels tend to keep 
wheels on the track without using the flange 

a straight course. Turning the steering 
wheel rotates the bevel wheels V, V, 
in opposite directions and these, by 
carrying the pivots of the planet wheels 
/, I, around with them, superimpose a 
reverse speed - S on one driver, and a 
direct ^eed -f-S on the other. This 
makes one wheel rotate faster than 
the other by an amount equal to 2S, 
so that one wheel over-running the 
other carries the vehicle around in a 
curve with the high-speed wheel on the 
outside. As long as the steering wheel 
is continuously rotated, the machine 
will run in a curve; when rotation of 
the steering wheel is stopped, the 
straight course is at once resumed. 
Here no such action as turning back 
the steering wheel for straightening 
out of a curve is necessary. 

The principle of running a vehicle 
in a curve by having the outw wheel 
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ovcbnniii the iniaer wheel comes into 
play to some extent when a railroad 
locomotive is runnins on a curved 
trade. Ithasbeenalreadynoted, {See first 
imtaUmenl in November issue. Editor.) 
tiittt locomotive tires are coned. In 
rounding a curve, the outer wheel tends 
to run on the larger diameter and the 
iimer, wheel on the smaller diameter of 
the tire. The slope of the tire face 
gives about one quarter of an inch 
difference in the diameters. This, on 
usual gage with three-foot wheels, 
would carry the locomotive round a 
curve with a 225 yard radius. 

The over-running effect obtained by 
coned tires tends, in itself, to keep the 
wheels on the track without the flange 
coming into action at all. This is 
illustrated in Figure 14, and applies 
to a pony truck with a single pair of 
wheels when the pivot pin connecting 
it to the engine frame is not in front of 
the axle. 

L et the axle with its attached 
> wheels be running upwards; the 
motion will carry the wheels so that B 
runs on its larger diameter and A on 
its smaller diameter as shown at CD. 
The end D is now carried ahead of the 
end C owing to the greater distance 
traveled in each revolution by the 
wheel at D. From the position CD 
the axle will run to the position EF. 
The conditions are now the same as at 
the start, with the exception that 
presently the axle will be running on its 
larger diameter at E and its smaller 



diameter at F which will again run it 
back to the straight. Thus the axle 
pursues a sinuous path in its progress 
al(mg the rails. A model to illustrate 
this action may be made by taking two 
corks and passing a knitting needle 
through them to form an axle. The 
assembly may be run down sloping 
tracks formed of two pieces of taut 
ffliread as illustrated in Figure 14. 

T he principle of bicycle steering is 
shown in -Figure 15. The front 
adiflel oan, without sideslip, run in a 
eteSto aibo^ uiy point on the line.AH 
is the axis of the steering wheel. 



FIGURE 16 


The bicycle Bteeriny wheel trails behind the 
trace of the steering column a« shown by rod 


The rear wheel can, without sideslip, run 
in a circle having a center anywhere on 
the axis CD. There is one point com- 
mon to both AB and TD, so that this 
gives a unique center point about 
which the machine may turn without 
sideslip of either wheel; and this is 
therefore the point about which the 
bicycle turns. The track of the rear 
wheel is the circle center O and radius 
OC, while the track of the front wheel 
is the circle centre O and radius OA. 
Since OA is greater than OC, if the 
front wheel clears an obstacle, the rear 
wheel will also clear it. This is an’ 
advantage of front steering which does 
not obtain with rear steerers. With 
rear wheel steering and a car alongside 
a curb, getting away forward involves 
turning the steering wheels so as to 
run them up on the curb, a procedure 
contrary to economical tire use and 
comfortable riding. 

The fact that OC is less than OA ex- 
plains why a bicycle or automobile can 
be maneuvered into a restricted area 


with greater ease when in reverse. 
To drive in between a pair of narrow 
gate piers off a narrow roadway may 
be impossible to do directly, but possi- 
ble if the car be driven past and then 
reversed in. This is also the best mode 
of turning a car around on a narrow 
road. 

I N the bicycle, the steering column is 
given a rake so that its axis strikes 
the ground a few inches ahead of the 
point of wheel contact. This is shown 
in Figure 16. In running, the wheel 
trails after the point on the ground in- ^ 
dicated by the rod, so that obstructions 
encountered do not swerve the steering 
to right or left. This construction is 
equivalent to the castor arrangement of 
wheels on furniture. There is a differ- 
ence, however, in that the furniture 
castor, with its vertical pivot, does not 



FIGURE 18 

To steer a tricycle, all axles, prolonged, 
must intersect at some point, as is shown 

alter the height of the center of gravity 
of the article as it turns, whereas turn- 
ing the bicycle wheel lowers the center 
of gravity of the machine. This, in 
the bicycle, would tend to make the 
straight running position unstable 
were it not more than counter-acted by 
the action of the road resistance at 
normal speed on the castor setting of 
the wheel. 



FIGURE 17 

The edeering wlumn of the ''eeooter** sirilm 
promd Mtnd wheel, giving mgaiive cashr 


I T is worth noting that in the 
“scooter,** Figure 17, there is what 
may be termed a negative castor effect — 
the steering column strikes the ground 
to the rear of the point of wheel con- 
tact. Following from this setting is 
the fact that turning the steering 
wheel of the “scooter* ’ raises the cen- 
ter of gravity of the machine, so that 
the weight on the footboard tends to 
keep the steering wheel set on a straight 
course. This will be the predominating 
effect here, as, on a smooth road at the 
usual speeds, the action of road re- 
sistance on the negative castor in tend- 
ing to swerve the steering will be less 
than the action of the weight in tend- 
ing to keep it straight and thereby 
the ‘‘scooter** is made stable. 

The steering of three-wheeled ve- 
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hides does not present any new 
problem as long as the two wheels not 
used for steering are on a common axis. 
The machine can, without slip of the 
wheels, turn about the point of inter- 
section of the axis of the steering wheel 
with the common axis of the paired 
wheels. This of course holds whether 
the steering wheel be in front or rear. 
Tricycles and motorcycles with side- 
cars form common examples of this 
type of steering. 

Occasionally in motorcycles, the 
sidecar wheel is set a few inches ahead 
of the rear motor wheel. In cornering 
with such a machine there must be 
slideslip of one or more tires over the 
roadway. The axis of the front steer- 
ing wheel cuts the axis of the side- 
car wheel and the axis of the driving 
wheel at two separate and distinct 
points, so that there is no center about 
which the machine may turn without 
skid of a tire. The setting is correct 
only for straight running and it auto- 
matically tends to keep the vehicle 
on a straight course. It is stated that 
the setting counteracts a drag on the 
steering due to the unsymmetrical posi- 
tion of the sidecar. 

W HEN a vehicle has three separate 
wheel axes, at least two must be 
mounted as steerers, and mechanism 
must be furnished to turn the steering 
wheels in such a way that, in all posi- 
tions, the three axes are concurrent, 
that is, they intersect in the same point. 
Concurrency of wheel axes is the 
geometrical condition which must be 
satisfied if there is to be no sideslip 
of tires when curving. If one of the 
wheels which turns in the steering 
sense be mounted as a castor wheel, 
the concurrency condition will be satis- 
fied automatically without the use of a 
linkage to harmonize the deflections 
of the wheels. Such a castor wheel was 
used in conjunction with the two 
driver-steerer wheels of the Vedovelli- 
Priestly electric automobile already 
referred to. 

A tricycle with three separate axles 


is shown in Figure 18. The two small 
wheels are mounted to turn as steerers. 
Short steering arms AB, CD, connected 
by the coupler BD, turn these wheels 
in opposite directions so that their 
axes, AO, BO, intersect on the axis 
EO of the driving wheel E, The link- 
age shown accomplishes this approxi- 
mately. A much more elaborate 
linkage would be necessary to give 
exact concurrency to the three axes in 
all positions. 

T he difficulty in satisfying the con- 
currency condition in the case of 
four-wheeled vehicles is avoided by 
adopting what is known as mid pivot, 
perch pin, or fifth-wheel steering. This 
is the arrangement on horse-drawn 
wagons, steam road rollers, and on sev- 
eral types of steam road locomotives. 
In this system of steering, shown in 
Figure 19, the front axle pivots as a 
whole about its middle point. In all 
positions of the steering we therefore 



With divided-pirot tftcerina, illutd rated here, 
Home akidding of the wheeh must take place 


get a single point O about which the 
vehicle will turn without any slipping 
of the wheels. The pivot is best 
placed slightly forward of the center of 
the front axle as indicated in the small 
diagram of Figure 19. This gives a 
castor action to the wheel pair; in 
horse carriages the advance is two to 
six inches or more. This is augmented 
by the set or rake of the perch pin 
which sometimes is pointed downwards 
and forwards some five degrees. 

T he large effort required to turn the 
steering wheel, and the strain on 
the steering mechanism on account of 
the large lever arm of the unbalanced 
road resistance" “the lever arm is half 
the wheel track — make mid-pivot steer- 
ing an unsuitable system for high speed 
automobile work. A further serious 
drawback is that as the front axle is 
turned in cornering, the support for 
the car against overturning is reduced 
considerably. The defects of the mid- 
pivoted axle steering led Lenkersperger 
of Munich, to invent, in 1817, side- 


Decemlm tW 

pivot steering, Figure 20. This system 
as modified in 1887 by Jeantimd, A 
French carriage builder, is now in sl^ 
most universal use in automobiles 
throughout the world. 

With side-pivot steering, the two 
front wheels, Figure 20, are carried on 
short axles AP, BQ, called stub axles» 
which are pivoted at P and 2 to a cross 
member, the so-called front axle. The 
pivots P, Qf are known as steering 
pivots, swivel pins, knuckle pins, or 
king bolts. Short arms PC, OD, form- 
ing bell cranks with the stub axles and 
called steering arms, are connected by 
a coupler or track rod CD. Lenker- 
sperger placed the steering arms at 
right angles to the stub axles so that 
the length of the track rod was equal 
to the pitch of the steering pivots. In 
consequence of this, the steering link- 
age PCDQ, Figure 20, always formed 
a parallelogram, gave equal deflections 
to the two front wheels, and main- 
tained the axes of the steering wheels 
parallel to each other in all positions. 
The steering-wheel axes therefore cut 
the rear-wheel axis in two points, R, 
and S. The wheel B would steer the 
machine around ^S, while the wheel A 
would steer it around B. Actually, the 
car would turn about a point between 
R and -S’, some skidding of the wheels, 
which is undesirable, taking place to 
permit this. 

I T has already been noted that for 
correct steering to obtain, that is, 
for all wheels to run without sideslip 
of the tire on the ground, the plans of 
the road wheel axes must be concur- 
rent. The correct conditions are 
shown in Figure 21. Here, the car by 
turning about O gives each wheel a 
path on which it may run without 
skidding. From the drawing it will 
be seen that the inner steering wheel 
must be turned through a greater 
angle than the outer wheel in order 
to give the necessary concurrency to 
the axes. The excess turning of the 
inner wheel may be as much as six 
degrees. 

{To be Concluded) 



FIGURE 21 


TMb modified of dimded^vot oteering 

giveo more nearly aecurcUe porfofmdnoe 
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A SPECTROGRAM BEING TAKEN IN THE LABORATORY 


Figure 1: Compare the photograph with tlw diagram below, at right. In the 

above, the photographic plate may be seen projecting above the ease at an angle m the rear 

Spectrographic Analysis 

To a Growing Extent Industries and Labora- 
tories Are Making Use of This Method of 
Determination, Simple and Far More 
Sensitive than Chemical Analysis 


BY EARLE E. SCHUMACHER 
Member of the Tochnical Staff, Bell Telephone Laboratories 


C hemical analyses both quali- 
tative and quantitative are 
required daily in almost any 
laboratory. Some standard 
methods of analysis are slow, difficult, 
and costly, particularly when they are 
applied to the determination of small 
amounts of impurities. A shorter 
method is available, however, as it 
has been satisfactorily demonstrated 
in recent years that many of the more 
difficult analyses can be quite easily 
made spectrographically. 


When an electric spark passes be- 
tween two electrodes the intense heat 
developed vaporizes a small amount 
of the electrode material. The high 
potential on the electrodes ionizes this 
vapor and makes it radiate light of a 
definite group of wavelengths which 
are characteristic of the material. On 
the individuality of the radiation from 
each element, spectrographic analysis 
is based. 

The electrical circuit producing the 
spark is shown in Figure 2. The es- 


IteiifiiMr 

sentifiil dement Is a 

steps up the regular 60-cyde 

ing current from 110 volts to ll#W)0 

volts. This high voltage is 

to produce a spark of satiefaetory 

length. 

Substances to be identified b# 
ionized in the electric spark and thdr 
light is passed through an ^tld^l 
system, consisting of lenses, a slil, spd 
a prism, and finally photographed 
(Figure 3). In passing through the 
prism the light waves are bent through 
angles dependent upon their individual ‘ 
wavelengths and are recorded on a 
sensitized plate as a series of bright 
lines. The relative position of each line 
corresponds to the wavelength of the 
ray producing it and thus each ele- 
ment produces a spectrogram showing 
a definite and individual set of lines. 

D istances between spectral lines 
are measured with a comparator, 
a precise instrument that enables the 
position of all the sensitive lines shown 
in a spectrogram to be compared to 
those of any known element merely by 
making the required micrometer set- 
tings. 

Since the most sensitive spectral 
lines for the majority of the elements 
are located in the ultra-violet region, 
the optical system is made of quartz 
which is transparent to these radia- 
tions, instead of glass which is opaque 
to them. The electrodes are generally 
made of the sample to be analyzed but, 
when this is not possible, graphite 
electrodes impregnated with the un- 
known material are used. 

The spark spectra not only contain 
the characteristic wavelengths of the 
electrode material, but they also con- 
tain those of the surrounding at- 
mosphere. These lines, due to ionized 
nitrogen, oxygen, and so on in the 
spark, do not cause any trouble in the 
1 identification of unknowns because 
they are the same in all spectrograms. 
If the presence or absence of any 
■ element in a test sample is to be 
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ure2: The transformer furnishes alternating current at 11,000 
s, giv ng a suitable spark. The intensity of the spark can be varied 
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SPECTROGRAMS ILLUSTRATING ACTUAL CASES OF SPECTROGRAPH IC ANALYSIS 

Figuro 4, top: The spectrum of the unknown alloy, s^peeied of (top bond) and gold (bottom hand). Both copper and gold lines ex- 
containing copper and gold, was juxtaposed to the spectra of copper tended into the spectrum of the unknown. Bottom: a similar example 


determined, spectrograms of the sample 
and of the element sought are photo- 
graphed side by side. After the plate 
has been developed the results are 
obvious. If the spectral lines of the 
known element continue through the 
spectrogram of the sample, the pres- 
ence of that element is established. 

Figure 4, at top, shows the applica- 
tion of this scheme to an unknown alloy 
which was thought to be composed of 
copper and gold. The spectra of 
copper, gold, and the unknown were 
taken in juxtaposition, with the spec- 
trum of the unknown placed between 
the other two. It can be readily seen 
that the lines of the copper and gold 
spectra also appear in the spectrum 
of the unknown, which proves con- 
clusively the presence of these two 
elements. 

A mong the practical qualitative 
. applications of spectrographic 
analysis is the identification of the 
elements in a material when only a 
small amount is available. All large 
concerns are continually receiving 
small samples of materials bearing 
odd names such as “dreamium,’' 
‘‘dubium,** or '‘miraculum.'* These 
materials are supposed to have cer- 
tain remarkable properties upon which 
the inventor has high hopes of cap- 
italizing. Without undue exertion or 
expense a spectrogram will usually tell 
quickly whether the material is some- 
thing new or simply an ‘*old model** 
newly labeled. 

Another application is the identifi- 
cation of the elements in a valuable 
specimen without destroying it. The 
specimen itself is used as an electrode 
and the momentary spark necessary 
to make the spectrogram does not 
vaporize an appreciable part. Where 
alloys of different composition but 
similar apl)earance are handled in the 
same stock room the supplies oc- 


casionally become mixed. Spectro- 
graphic • analysis is particularly ap- 
plicable in such a situation as it offers 
a rapid and simple method of identi- 
fication. For example, some chemically 
pure platinum became mixed with 
slightly impure platinum. Figure 4, 
at bottom, shows spectrograms of both 
samples, spectral lines of gold, copper, 
and magnesium being plainly visible 
in one of them. 


Quantitative analysis is also possi- 
ble with the spectrograph because up 
to a given percentage, different for 
each element, the intensities of the 
characteristic lines of an element are 
proportional to the relative amount 
of it in the substances. If one element 
occurs in another as a slight impurity 
only, none but the most sensitive 
characteristic lines of the impurity 
will appear in the spectrum. As the 
amount of the impurity increases, 
these lines become more intense, and 
new, less sensitive lines appear until 


the element*s whole spectrum is visible. 

Generally, impurities ranging from 
.003 percent to 1.0 percent of the whole 
can be determined quantitatively by 
this method. The procedure is to 
photograph the unknown on the same 
plate with a graded series of knowns. 
With a microphotometer to measure 
the relative brightness of the lines, 
the unknown can be easily placed. 

Figure 6 shows the spectra of a 


graded series of lead-antimony alloys 
containing from 0.0 to 1.97 percent 
antimony. As the antimony content 
increases, the antimony lines are seen 
to become more intense. Any unknown 
quantity of antimony in lead varying 
from 0.0 to 1.97 percent can readily be 
determined by comparing the spec- 
trogram of the unknown with those of 
the graded series. 

Spectrographic analysis is extraor- 
dinarily sensitive; authorities state 
that quantities as small as one 3,000,- 
000th of a milligram of sodium, one 
100,000th of a milligram of lithium, or 
six 100,000ths of a inilligram of stron- 
tium or calcium can be easily detected. 
Practical quantitative applications of 
the spectrograph include the deter- 
minations of small quantities of almost 
all the elements. It is an interesting 
fact that the spectrographic method 
becomes more precise as the proportion 
of test element decreases, while the 
wet analytical method be<K)mes less* 



SPECTROGRAM OF A GRADED, QUANTITATIVE SERIES 

Fkw« «: AU the linee marked 8b are those of antimony. Note how they become weaker ae maUer 
peroftniagee are inveleed. An enlargement of a portion of ihts spectrogram appears %n Figure 6 



HOW SPECTROGRAPHIC ANALYSIS HAS BECOME QUANTITATIVE 

Figure 6: First study Figure below. Figure 5 is a section of Figure 6, enlarged. Here the de- 
creasing strength of the antimony lines may better be studied. Percentages are indicated at left 
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SETTLING THE EARTH-FILL LAFAYETTE DAM 


Soil, brought from borrow pits, is dumped on the dam, wetted, and rolled. Wetting is done by 
hose direct or by sprinkler truck. Note over-head pipeA for supplying water to trucks and hose 

Some Unique Methods 
of Dam Construction 

Building of Dams On the Gigantic Moke- 
lumne Project Requires Much Ingenuity 

By CHARLES W. GEIGER 


pushed with a steam md 
petrollthic tampeni d^wa by 4 tifac- 
tor. This tamping equipment cimsiste 
of a shell roller filled with water to give 
the proper weight and faced with ball- 
shaped feet. A sprinkler system for 
supplying water to settle the embank- 
ment consists bt three lines of two- 
inch pipe suspended overhead longi- 
tudinally with the axis of the dam. 

This dam is a part of the 39,000,000 
dollar Mokelumne River water sup- 
ply project for Oakland and other 
cities, in the construction of which 
many interesting types of machinery 
were developed. 

A SECTION of the trench for the 
water pipe was dug by a trench- 
ing machine specially built for the 
project, said to be the largest trencher 
ever built, capable of excavating a 
trench seven feet wide and 16 feet 
deep. On one occasion this trencher 
cut, in four days, 4640 lineal feet in 
stiff clay and adobe. On one section 
much of the excavation was in hard- 
pan; nevertheless the trencher cut 
right through it, the trench literally 
“smoking*' at times from the grinding 
of the teeth through the hardpan. 
Progress made was about 800 lineal 
feet of trench 9 to 10 feet deep dur- 
ing each shift. Instead of changing 
the cutting-teeth on the buckets, the 
operators between shifts ‘^sharpened’' 
the teeth by welding on Stoodite. 

The bell holes for the pipe were ex- 
cavated with a traveling crane equip- 
ped with a clamshell bucket specially 
built for this purpose. Tliis bucket has 
a bite-width of 10 to 11 feet, can 


T he Lafayette dam now under 
construction near Oakland, 
California, will be, when com- 
pleted, the largest rolled earth- 
fill dam in the world. It will contain 
2,000,000 cubic yards of soil, and will 
be 170 feet high (maximum), and 1855 
feet long on the crest. 

This reservoir, of 11,900 acre-feet 
capacity and covering an area of 915 
acres, is to provide equalization, 
emergency storage, and a by-pass into 
upper San I^eandro Reservoir, on the 
Mokelumne River water supply pro- 
ject. 

T he Lafayette dam will change 
the topography of the country 
where it is erected. It will completely 
fill the space between two hills about 
one and one half miles west of La- 
fayette. This great structure will be 
860 feet thick at the base, narrowing 
to a 20-foot roadway at the top. The 
upper face will be concreted to prevent 
erosion by the wash of water and the 
lower face and top will be thickly 
planted with Bermuda grass to pre- 
vent movement of the earth by the 
rain water. 

The area under the dam was strip- 
ped to a depth of one foot with an 


elevating grader drawn by a 
tractor. Then the numerous 
six-inch and eight-inch tile 
drain lines under the lower 
half of the dam were laid. 
The cut-off trench was then 
excavated with an electric 
shovel and an electric drag- 
line. Fifteen thousand lineal 
feet of interlocking steel 
piling were then driven. On 
top of this was poured the 
concrete cut-off wall, which 
extends eight feet below 
and eight feet into the clay 
puddle core. 

Some of the embankment 
material was secured from 
the reservoir floor, but the 
major portion is being ex- 
cavated from a borrow pit 
about half a mile from the 
dam, hauled by motor trucks 
and dumped at the proper 
point in the embankment. A 
tractor operating a hydraulic 
bulldozer is used in spread- 
ing the material. The mate- 
rial is then spread evenly by 
means of a tractor drawing a 
leaning wheel grader. Com- 
pacting of the fill is accom- 



BULL-DOZING 


A tractor operaUng a b»U‘4o0er (<i pwh ieraper) SfkM 
spreads the soil into depressions after it has Ms V 
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PIPE SECTION FOR THE RIVER CROSSING 

Section of rtft-inch pipe, to he med in crossing the Son Joaquin i2tw*r, ow o harge just 
receiving a 2lt-hour test under high pressure. It is now ready to receive its coating of **Quniie 


straddle a seven-foot ditch and ex- 
cavate both sides of a bell hole at once. 

One part of the project was built 
by the Atkinson Construction Com- 
pany, whose camp is one of the finest 
ever installed, representing an invest- 
ment with equipment included, of 
nearly 1,260,000 dollars. This part 
of the project, known as the Pardee 
dam, is a gravity type, curved dam 
and will require about three years to 
build. 

The concrete mixing plant and ma- 
terial bunkers at the Pardee dam site 
constitute, combined, one of the largest 
plants if not the largest, ever erected 
for dam construction. 

T he gravel screening and washing 
plant is unusually large and care- 
fully designed, and cost alone about 
250,000 dollars. The concrete aggre- 
gates are secured from the tailings 
dumps left by gold dredges which 
operated a few years ago in the bed of 
the Mokelumne River where it emerges 
from the canyon proper, about six 
miles down stream from the dam site. 

From the bunkers, screened and 
washed gravel, sand, and rock are 
carried by an aerial tramway, more 
than four miles long, across the moun- 
tains. This tramway extends from the 
gravel plant, over many ridges and 
canyons to a summit in the center of a 
big bend in the river, and then across 
the river on a long angle, to the 
bunkers at the concrete mixing plant. 
The installed cost of this tramway was 
about 250,000 dollars. 

A flume with a capacity of over 12,- 
000 second-feet, one of the largest, if 
not the largest, ever built, was con- 
structed by the contractor to take care 
of the flood water in order that the 
pouring of concrete could proceed 
during the winter and so avoid having 
the expensive equipment lie idle. 
Three crossings of the San Joaquin 
River made by the pipe line were very 
interesting. The pipe for the river 
crossings was delivered in 80-foot 
lengths on barges, and stored on pipe 
racks sufficiently large to hold a com- 


plete river crossing of approximately 
1200 lineal feet of 54--inch pipe. It 
was then placed in cradles on barges 
and assembled into sections 150 feet 
in length. Generally, two sections 
were assembled on each barge. At 
the ends of each section a cast steel 
flange was bolted, the sections were 
filled with water, and a 24-hour test 
under 250 pounds pressure was made. 
At the conclusion of the test the pipes 
were given a covering of “gunite^^ four 
inches thick, reinforced with two layers 
of wire mesh and 5ii-inch bars. 

A fter the “gunite*’ had cured, 
• the water pressure was released 
from the sections, the test heads were 
removed and temporary steel plate 
heads and rubber gaskets were bolted 
to the flanges, in their stead. These 
were to act as water-tight bulkheads. 

Removal of the sections from the 
barges was accomplished by submerg- 
ing the barge until the pipe became 
buoyant and then towing the sections 
from over the barge. This method 
allowed the long sections to enter the 


water uniformly and slowly, thus 
eliminating any danger of undue stress 
such as might be caused by launching 
the pipe from skidways. 

The submerging barges were bal- 
lasted with sacks of sand sufficient to 
overcome buoyancy. Also, water- 
tight bulkheads were installed, making 
six separate compartments, each fitted 
with flood gates and relief valves to 
provide for balancing the barge dur- 
ing its submersion and raising. 

The pipe-laying equipment consisted 
of two 120-foot barges connected by 
means of trusses, one at each end. 
Large multiple blocks were suspended 
from the trusses and carried steel 
cradles into which the pipe sections 
were secured for lowering. After the 
sections had been floated into the steel 
cradles, the floating heads and rubber 
gaskets were removed, and the entire 
load was then controlled by steam 
donkey engines wffiich were a part of 
the barge equipment. A lead gasket 
was placed between the steel flanges 
and the connecting bolts were then 
put in place by divers. 



CX)MPACTING WITH PETROLITHIC TAMPERS 


ThMe rollers, fiUed with water to give weight and covered w^ pro- 
halidippcd spikes, were drawn over the loose soil by iraaors 



RAIN AND MUD CAUSED NO DELAY 

Huge six4on sections of SU-inch pipe were hauled by tractors. When 
completed, the pipe line will carry water to several Califomia cities 
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A COAST DEFENSE MONSTER SPEAKS 


Navy type, 18-ineh pun on barbette carriage for eoaet iefenae. Thiv about 30 mileH unlh a charge of 702 poundv of powder. Its rate of fire 
ffun hurls a projectile weighing 2100 pounds, its maximum range being is one round }ur minute. The mount has been adopted as standard 

Our Latest Peace Insurance 

fVM World War Experience As a Guide, Ordnance Experts 
Prepare, Not For, But Against Another War 

By F. D. McHUGH 

AT the recent demonstration of 
/% ordnance materiel at Aberdeen 
Proving Ground, Maryland, 

^ ^"Colonel James L. Walsh, Chair- 
man of the Defense Division of the 
American Society of Mechanical Engi- 
neers, told of the following incident: 

"During the World War, a contractor 
having more patriotic zeal than knowl- 
edge of the situation, insisted that he 
be awarded a very large contract for 
fire-control materiel." Fire-control 
materiel, as anyone acquainted with 
army matters knows, consists of a 
variety of complex range-finding and 
altitude-finding equipment. "This 
manufacturer claimed that his plants 
had had much experience in the manu- 
facture of this equipment and he was 
sure he could handle a sizeable job in 
its production. It developed that he 
was, as a matter of fact, a very large 
and successful manufacturer of fire- 
extinguishers — those little blue bottles 
we used to see hanging on the wall 
marked Tor use in case of fire/ " 

I P large manufacturers were as ignor- 
ant of the necessities of war, during 
war time, as indicated by this story, 
one can hardly imagine the extent of 
the layman's ignorance. But the 
World War caught us unprepared and, 
despite the great amount of publicity 


given to war matters and the tremen- 
dous organizations built up to produce 
war materials, the country was slow 
to learn because it had to start from 
the beginning. 

Today, without the necessity of our 
maintaining huge supplies of expensive 
equipment, the situation would be 


different should war in protection of 
our sovereignty be necessary. We 
have been taught preparedness, and 
have prepared - by the education of 
industry: industry has been shown 
just what would be expected of it in 
case of war. The country has been 
divided into 14 industrial districts to 



105 MILLIMETER GUN FOR SEACOABT OR FIXED DEFENSES 


leaded by a 'fmeumatic rammer, ikie gun can fire about 16 
pound Bhelle or ehrapnel at a vertical remge of 1 i,0OO yard* a\ 


^uke - 

alfang$ofl$^ 
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A CAISSON TRACTOR-TRUCK 

Gum arc melesf* without adequate snjtpHes of sheUs. This photograph shows a ikre£-ton 
tractor caiBsori developed bq the. Ordiuince Department for speed on the road or in soft ground 


each of which has been allocated a 
quota of the articles it can manufac- 
ture. Also, powerful national societies 
have organized to foster a spirit of 
preparedness. One of these is the 
American Society of Mechanical En- 
gineers which has a National Defense 
Division; another is the Army Ord- 
nance Ai^sociation, numbering many 
thousand civilian members- engineers 
and manufacturers — which was or- 
ganized to co-operate with the govern- 
ment and “keep alive an interest in 
and a knowledge of the design, produc- 
tion, and maintenance of munitions.” 

With the co-operation of these, the 
Ordnance Department has worked con- 
stantly to improve, develop, and per- 
fect ordnance materiel, and as a re- 
sult, our present materiel represents a 
tremendous advance over anything 
possessed during the war and is the 
equal of that of any other nation to- 
day. But the solution of the problem 
has not yet been attained. 

F or example, time and money 
must be saved “from the blue- 
print to the finished product.” The 
solution of this may resolve itself into 
the giving of “educational orders” to 
manufacturers, not on a competitive 
price basis, but for the knowledge it 
will give them of how to adapt their 
plants to the production of particular 
pieces. 

The recent demonstration at Aber- 
deen Proving Ground was an educa- 
tional event of great importance. As- 
sociation members, engineers, and 
manufacturers were shown ordnance 
materiel in a spectacular display, and 
thus were given a comprehensive idea 
of the ordnance problem. A huge 16- 
inch gun on a barbette carriage and 
permanent emplacement, a 12-inch 
gun on a railway carriage, and numer- 
ous smaller guns were fired. Day 
and night firing of anti-aircraft guns, 


the eflfectiveness of air bombs, mo- 
torized artillery of many unique 
types, and tanka in action were demon- 
strated. 

One of the most remarkable devel- 
opments in ordnance materiel shown 
is the electrically-operated automatic 
range-finder and fire-control apparatus 
which may be used on the three-inch 
gun or on machine guns. The turn 
of a wheel or two sets in action the 
delicate mechanism that picks up the 
sound weaves from an airplane, actuates 
the controls that determine the altitude 
and distance of the airplane, and aims 
the multiple-mount of guns. Fog or 
clouds could not screen an airplane 
from the effective fire of guns con- 
trolled by this mechanism, the details 
of which are being kept secret. 

The Browning automatic 37-milli- 
meter anti-aircraft gun is another great 
achievement. It fires 60 shells per 
minute, each weighing one and one 
quarter pounds, with the enormous 


muzzle velocity of 2800 feet per second. 

One other very recent development, 
the new mount for the three-inch anti- 
aircraft gun, should be mentioned here 
since it is a radical departure from the 
wheeled types hitherto tried and dis- 
carded. The new mount consists of 
four long steel beams that lie flat on 
the ground, spreading out from the 
gun platform. It can be prepared 
for action in about 10 minutes 
and as quickly restored to marching 
order. 

The gun used on this mount is the 
recently adopted standard three-inch 
piece which throws a 15-pound shell to 
a height of 12,000 yards and 19,000 
yards horizontally. Its rate of fire is 
up to 30 rounds per minute. In this 
gun, the barrel liner, when worn from 
constant firing, can be removed and 
replaced by a new liner, under field 
conditions, in about 30 minutes, thus 
obviating slow and costly trips to the 
arsenal for relining. 





THE MACHINE GUN’S BIG BROTHER 


MACHINE GUNS IN ACTION 



Ons 0/ ihe newest pieces of ordnance^ ike Browning sr-^milHmsier 
wiiAwimtie gun. Shells are fed into the gun in clips of five as shown 


The airplane target of this group of guns is located and the guns are 
aimed and fired by the automatic electrical range-finding equipnvent 
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NON-SLIP HANGER 

A push on the triggers of this 
device causes the upper arms to fly 
up. When a button is pushed, the 
padded arms spring down on the gar- 
ment.-Kno-FaM Garment Hangers, 
Inc,, 720 Madison Ave,, New York 



INSECT CONTROLLER 

Getting into the crevices where insects 
breed and multiply may now be done 
efficiently with the equipment shown 
above and to the right. The special 
container full of insecticide is attached 
to the handle of a vacuum cleaner and 
the blower attachment then thor- 
oughly spreads the insecticide.— Airwai/ 
Electric Appliance Corp., Toledo, Ohio 



SERVING SCOOP 

Like the “cut-out” scoops used for ice 
cream at soda fountains, this new one 
of aluminum is sold in five and ten 
cent stores. It is useful for serving 
ice cream, rice, or maijihed potatoes. 
^Lorraine Metal Mfg* Co,, New York 






< A DUSTLESS FIREPLACE 

Despite the very modern heating 
equipment of today, the open fire- 
place is still in vogue. Thus there 
remains the problem of ash removal. 
The illustration at the left shows a 
skeletonized fireplace which has a 
special ash trap and chute to the 
basement. Above is shown the trap. 
Instead of shoveling the ashes into a 
can and carrying them out, all that is 
necessary when this device is installed 
is to give the lever a pull and the 
ashes fall into the basement— Fireplace 
Devices Co., 186 W, 88rd St, New York 

< ELECTRIC IRON CABINET 

To be installed in the wall next to the 
folding ironing board or other con- 
venient place, this cabinet prevents 
electric iron flres. The hot iron may 
be safely closed in the steel and 
asbestos cabinet. — The Cunningham 
Mfg, Co„ Los Angeles, Cedifomia 




















BATHROOM DRESSI!*^^^ 

A handy cabinet that takes only nfetir 
inchea of floor apace and offlen- d 
dreaaer top for toilet articlea, an ojm 
ahelf for totrela, atorage ahelvM 
aoapa, apongea, bmahea, et cetera, 
a ventilated compartment for tiouia 
linen. It la made In aeveral tfaee 
be aet into or agaimt tha wall,<^llt 
Pa$o Saak and Door Co., El FoM, TeWV 





Decftnb^ 1938 


SCIENTIFIC AMERICAN 


537 



Inventions 

New and Interesting 
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FIBROUS WALL INSULATION 

A new form of insulation against heat 
and cold for buildings. It is sprayed 
bn the inside surface of sheathing be- 
tween wall studs by means of com- 
pressed air. It is made of pulverized 
newspapers and magazines to which a 
fireproofing chemical is added during 
the shredding process. The binder 

for holding it in place after spraying is silicate of soda (water glass) . It can be applied 
to practically any kind of building surface in thicknesses of one half an inch up to the 
full depth of the studding. This material closes openings around pipes, electrical 
conduits —in fact, goes into all openings in the walls, and insulates against sound and 
temperature changes. — Sprayo-Flake Co.^ 56 South Bay St,, Milwaukee, Wisconein 

^ daylight lamp 

A lamp which, according to 
the results of tests, emits 
light having a color tem- 
perature the same as that 
of the sun It utilizes a 
gas-filled, blue-glass bulb. 
This bulb is surrounded by a 
large number of mirrors 
tinted in different colors 
and placed in definite com- 
binations to correct the 
spectral composition of the 
light without absor^jtion. — 
Svnlike Illuminating Co,, 
Ine.,21 W,19thSt,,NewYork 





FLASHLIGHT 

Somewhat similar in appearance to the 
pocket cigar lighter, this flashlight is 
compact, and easily carried in pocket 
or purse. It lights automatically 
when the top is opened. Closing the 
snapper top cuts off the light. Parts 
have been reduced to a minimum; 
it has no case or switch. — Burgess 
Hn Tinrria Truaf. Tilda. ^ Chieaan 



An ingenious screen for showing 
amateur motion pictures in the home. 
No nails or finding of wall space is 
necessary as it will stand on any table, 
the carrying case being heavy enough 
to act as a base. Uprights are hinged 
for folding.— Tfee De Vry Corn., Chicago 


HEAT TABLET AND SPECIAL UTENSILS FOR USING IT 

In the lower right hand corner may be seen a box of heat tablets which look like 
elongated sugar tablets. They are a new importation from Switzerland. The 
tablets burn with a hot, blue flame like that of alcohol, but will not melt or 
evaporate. They are light weight, practically odorless, and non-explosive; and 
may be used safely anywhere.— /mng Puttmann, Lexington Ave., New York 
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A CHAUTAUQUA DESK 

A folding desk equipped with green 
chalkboard, educational scrolls in a 
large variety of subjects accord- 


ing to the age of the child, chalk, 
et cetera, that will give the 
child's imagination full play. It de- 
velops art talent. — Lewis E, Myers 
and Company f Valparaiso^ Indiana 

y CABLE CAR 

The cars of this toy ascend and de- 
scend alternately if balls are kept in 
the hopper at the top. — R. H. Macy 
Co.t Broadway at SUth St.^ New York 


A INDOOR GOLF GAME 

Putting, approaching, digging out, 
all are the same in this game as in 
one on the links. The force of a 
stroke, as shown by an indicator, is 
recorded on the ''course," which is a 
separate board, by moving forward a 
marker. The struck ball is recalled 
by a spnng.^Play-golf, Inc., 61^1 
Union Trust Bldg., Cleveland, Ohio 




A GALLOPING HOBBY HORSES 


Moving legs on this horse are so 
arranged that the natural roddng 
motion of the child causes it to go 
forward at a gallop. This jl 
made of heavy idywood tdth timsi 
bolts and rdnfOrdng plates^ but It 
is light enough for the child ^ 
around. Finished in t 

The Ch^ony Co,, Rockford, 
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exercise his or her wits to the fullest. 
The child receives it in “knocked-down” 
condition, packed neatly in a box. A lit- 
tle work according to instructions, with 
the screw-driver and wrench that are 
supplied, and presto^ there stands the com- 
plete automobile. It can then be taken 


O N this page is illustrated a group of 
toys that will delight the child who has 
a mechanical turn of mind. The photo- 
graph lettered A shows a spiral track upon 
which a toy railroad gondola runs. When 
the car reaches the bottom, it is caught by 
an elevator which is then lifted by means 
of a cord to the top position where the 
car may again start its speedy trip to the 
bottom. Photograph B is a swimming 
pool which includes a dressing room for 
the doll swimmers, diving platform, and 
a shower. The shower is a miniature 
pump, operated by a lever, which lifts the 
water from the main basin up to the 
shower head. C shows a set of lead- 
molding tools with which lead soldiers, 
knights, or other figures may be cast. 
The set consists of a ladle for melting 
lead over a flame, molds, tongs for handling 
the hot figures, lead, and paint for decorat- 
ing the figures after they have cooled. 
Although the cow shown in D is only a 
toy, she can be made to give milk and the 
child who plays with this toy will get a 
great deal of amusement out of milking her. 
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The secret of this lies in the tank within 
her body into which milk — or chalk and 
water — may be poured through the open- 
ing in her back. The automobile shown in 
E gives the ingenious child a chance to 




apart and assembled as many times as the 
owner may wish. A ski-jumper that 
really jumps is shown in photograph F, 
When the figure, which is mounted on 
skis with wheels, is placed at the top of the 
incline, it races down, hits the trigger near 
the bottom, and is vaulted by the mech- 
anism over the bar between the two 
flag-poles. Sometimes he doesn't quite 
make it and his skis catch on the rod. 
This serves simply to make him turn a 
somersault and then go over the rod. 
G shows a new airplane kite which, when 
flying, looks just like a distant plane. — 
F, A. 0. Schwarz, 303 Fifth Are., New York 
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The Scientific American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 


Evolution of a Tanning By-product 

C onspicuous among manufacturing 
succeBses are those industries which 
have properly appreciated the commercial 
value of their by-products. The story of 
the packers would, indeed, be different 
reading if meat were the only article ever 
offered for sale by that industry. This is 
no less true of other industries. The 



At the top of this illustration 
is shown a chair seat pad filled 
with felted animal hair. At bot- 
tom is a felt polishing washer 


utilization of by-products is one of the 
so-called “success principles.” 

It has not always been easy to make a 
success of by-product utilization. In most 
cases, years of scientific research and pains- 
taking study have preceded any attempt 
at merchandising. Experience has justi- 
fied this preliminary expense and research 


and, as a result, scientific laboratories are 
becoming indispensable in manufacturing. 

Remarkable things have been accom- 
plished with hair, the tanner*8 by-product 
which was once considered worse than 
worthless because, so far as was known at 
the time, it filled no important need and 
its disposal often boosted factory costs. 
Practically the reverse is true today. 

This one-time waste product has been 
transformed from an article which manu- 
facturing operations had rendered un- 
marketable, into a commercial article, dis- 
play^ in the sales rooms of our best 
stores, purchased by discriminating women 
and, in its variety of uses, a home luxury. 

In the walls of many homes, cattle hair 
in the form of a felt building blank^, 
insulates against cold in winter, heat in 
summer, and against sound every day of 
every season. 

Rug and carpet cushions made of hair 
are rapidly becoming nationally known 
articles. Manufacturers of plushes, car- 
pets, and yarn, are using hair in the 
fashioning of articles which interior dec- 
orators show with pride to customers who 
demand and pay for the best. Hair and 
hair felt are important articles in the 
manufacture of upholstered furniture. 

In the latest car models at the automobile 
shows, in slippers of many shapes and 
shades, in gymnasium mats, on church 
benches, on household ironing boards, 
around ice cream and milk cans^ these 
are a few of the many ways in which this 
by-product of the tanning processes has 
been adapted to, and made an important 
part of, the commercial products of today. 

There are no apologies needed for this 
protective covering which nature has pro- 
vided for animal life. It insulates the skin 
from heat and cold and protects the body 
from bruises and abrasion. It is not 
supplied with nerves and has great dura- 
bility. On fish and reptiles, the protective 
covering takes the form of scales, and on 


birds, feathers. In mammals it is the fine 
thread-like substance of many texturea and 
colors known as hair. 

No species of mammals is withoikt, hav* 

It varies from the finest and softeet doem 
on a lady’s cheek to the coarsest bristles of 
the hog and the stiff quills of the porcupine. 

Hair is the last part of the body to 
decay, is believed to grow even after diild^, 
and is known to last for centuries. In a 
Chicago bank window display of Indian 
relics, there is exhibited a woman’s scatp 
taken by some Indian brave more than 100 
years ago. The hair shows no effects of 
age. It is not dissimilar in color and in 
texture to the shorn tresses of any modem 
girl. Even when exposed to the elements, 
hair will not deteriorate and can be dis- 
solved only by heat under pressure or in 
the presence of alkalies or adds. 

The largest use of hair for manufacturing* 
purposes is in the form of felts. Hair fdts 
vary from the thick, loosely felted goods 
which are used for upholstering and insu- 
lating purposes, to the hard felts which are 
used for glass and stone polishing, slipper 
soles, washers, and cartridge wads. Hair 
felt is recognized as the standard insulating 
material for refrigeration plants and is 
used on the majority of refrigerator cars in 
this country. In this service, it provides 
high-test insulation from heat and cold. 

Punched felt is used extensively as pads 
for laundry flat work ironers. As an 
upholstering material, hair felt has a wide 
use in the furniture and automobile trade 
as well as in car seats. 

A higher grade of felt, in which the hair 
is more carefully carded before felting and 
the fabric is fulled after felting, also uses 
large quantities of hair. In this class of 
goods are the shoe, sole, cushion, polish- 
ing, and cartridge felts. For shot-gun 
shell wads, the longest and highest pri^ 
cattle hair is used, while in the insulating 
felts, short and medium hair is used. 

Coarser goat hairs are used for stuffing 
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in the upholstery trade and also in the 
ready made or hard wall plaster trade. 
The finer grades of goat hair are used in 
the spinning trade. 

Hair is now successfully blended with 
wool — which is but a particular form of 
hair — to produce yam and cloth which, 



Attractively decorated application 
of hair felt to an office biiildingt 
for the correction of acoustics 


in many cases, is considered equal in 
quality to pure wool, and superior to wool 
and cotton, or wool and shoddy mixture. 
In the carpet industry especially there is a 
large use of spinning hair. Calf hair is 
used in the manufacture of plush as well 
as of felt. 

Tanners now have a proper appreciation 
of the real value of this by-product. 
A definite educational campaign has been 
carried on with this end in view. As a 
result of this, the quality of the hair as it 
comes from the tanneries has steadily 
improved. More attention has been given 
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to the proper removal of the hair and to the 
processing after the hair is removed. 

As a result, the product has come to the 
market with a stronger fiber, with no lime, 
dirt or other foreign material. As this 
improvement took place, new uses, which 
would have been impossible if the raw 
material had not been subjected to various 
improvements, were found for goods manu- 
factured from hair, so that now the product 
has been lifted to a high place of respect- 
ability. 


End-squaring and Packaging Lumber 

^ARPENTERS and builders have long 
^ recognized that “squaring up” the ends 
of boards with a hand-saw to make them 
suitable for use on the job is an economic 
waste. Since practically every board has 
to be made “four-square” before it can be 
used, the operation of sawing off the rough 
ends as they come from the lumber yard 
.consumes no small part of the carpenter’s 
time which could be devoted to the refine- 
ments of his craft were this not necessary. 

A solution of this problem which is ex- 
pected to speed up the carpenter operations 
on a building job has been worked out 
by the Weyerhauser-affiliated companies 
whose mills are in Minnesota, Idaho, and 
the Pacific Northwest. Their development 
engineers have invented a saw which will 
cut across the grain of a board, leaving a 
surface as smooth as if it were planed. 

Instead of shipping its lumber with the 
ends of boards rough, as is usually done, 
these mills have added one more manufac- 
turing operation to their routine: that of 
making the ends of each board of the 
selected lumber four-square, and shipping 
it in packages held together with a specially 
designed fiber end-cap. 

The re-butting process and machinery 
and the method of packaging the bulky 
commodity were evolved after many 
months of experimentation. The saw is 
set at exactly 90 degrees to the lumber to be 
cut. The saw-teeth are so ground on the 
arbor as to insure each tooth traveling in a 


true circle, thereby giving a smooth cut. 

A belt coveyor brings the boards to the 
saw in stacks of three to six, according to 
the thickness of the wood, and they are 
gripped by guides operated pneumatically 
and faced with rubber. 

The revolving blade is then swung down, 
being operated on some machines by an 
electric push button and on others by a 
lever. After the saw has passed through 
the wood another belt carries the boards to 
the other side of the trim-bench so that the 
other ends may be cut off. 

When both ends have been trimmed, 
there remains only to affix the end caps, 
and the package of lumber is ready to be 
shipped direct to the job. 


American Dirlgtibles to Dwarf 
“Graf Zeppelin” 

W HILE the Graf Zeppelin, world’s 
largest airship, dwarfs her sister, the 
Ii. S, S, Los Angeles, American dirigible 
designers and enthusiasts are looking for- 
ward to 1931 when the all-American 
ZKS-I^, a dirigible nearly twice the capacity 
of the German dirigible, will take the air. 
A little less than a year later the ZRS-5p 



Caps of strong fiber, and bearing 
the species and grade of the lum- 
ber, are placed over the ends of 
lumber that has been square-sawed 

a sister ship from the same patterns will be 
produced here in America by the Goodyear 
Zeppelin Corporation as the result of a 
contract signed by the United States Navy 
just a few days before the Graf Zeppelin 
left Germany. 

Even earlier, the Graf Zeppelin^ s world , 
dirigible title will be challenged, for in 
England two dirigibles, both of 6,000,000 
cubic feet capacity, are nearing completion. 
They are John Bull’s bid for supremacy in 
the air lanes as well as on the sea’s surface. 
America may expect visits from the RlOO 
and RlOl in the spring, although they may 
be flight'-tested on the air routes to Egypt, 
India, and Australia, for which they were 
designed. 

Not discounting the achievements of the 
Grqf Zeppelin^s flight, airship experts note 
that the new German airship is an enlarged 
edition of the ZR-S, now the Los Angeles, 
which four years ago made the same trans- 
atlantic crossing from Friedrichshafen to 
Lakehurst on its way to join the United 
States Navy. Twenty-eight ballonets in- 
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Highway surfacing madhine for cutting down high spots, irregularities, 
uneven expansion joints, and repaired patches. It is run by air-cooled 
gasoline motor and mounted on wheels for quick transportation. The swivel 
castor In front is raised by lever, thus lowering cutter head to make contact 


stead of 24 make the Graf Zeppelin 771 
feet long instead of 668 feet. The diameter 
of the Graf Zeppelin is only 10 feet greater 
than that of the Los Angeles. Both have 
five engines and their external appearances 
are similar. The principal difference in 
the interior is accommodation for the gas 
fuel ballonets at the bottom of the large 
envelope and an extra corridor or '"cat 
walk'* running the length of the German 
ship. 

The new navy airships, when completed, 
will be only 14 feet longer than the Grtrf 
Zeppelin, but they will be 132.9 feet in 
diameter and hold 6,500,000 cubic feet of 
gas compared with the Graf Zeppelin* a 
3,708,000. The American ships will incor- 
porate some new design factors that 
promise to make them unique. 

Due to the use of inert helium instead of 


single attendant, will be controlled from 
another station more than three miles 
away. The distant operator can close 
or open any switch, placing in service 
the various transformers and circuits in 
the new station, simply by pressing keys 
which send over wires electric impulses 
of the dot and dash system used in teleg- 
raphy. Also he will receive automatic 
signals from the station which will inform 
him whether the equipment is functioning 
properly. 

It will be necessary for human beings 
to visit the station only once a week to 
inspect the apparatus. A complete burglar 
alarm system on windows and doors and 
other places will protect the building 
electrically. 

This control system was devised by the 
Westinghouse Electric and Manufacturing 


126 by 86 in dimensioni, and one teU 
story in hUglxt. It is bne^of the 
distributing station^ of The New Yearn 
Edison Company system. This statum 
will receive from the generating stations 
current at 18,200 volts and distribute it 
at 2300 volts over its feeders which supply 
the street mains. 

A visit to the station would be a some- 
what uncanny experience for a layman. 
He would see machines starting and stop- 
ping, switch breakers going on and on, 
and all without a sign of an operator, as 
though some mysterious being were in 
control of the place. 

The mysterious being would be the 
operator in the other station more than 
three miles away. He would be controlling 
the station through impulses sent over 
telephone wires leased from the New 
York Telephone Company. The pressing 
of a key only once automatically flashes 
over the wire a telegraphic code composed of 
25 dots and dashes. If anything prevents 
the switcbes functioning when the operator 
presses a key, the impulses continue to go 
over the wire until the service is perform^. 
Each key has its own arrangement of 
dots and dashes, or code, which controls 
a particular piece of apparatus. 

The flash of a signal light tells the 
operator when a switch has operated. 
He can also press keys to ascertain whether 
the various feeders are alive and operating 
properly. Another key will cause meters 
to record for the operator the load carried 
by the feeders, and also their voltage. If 
any of the transformer banks should over- 
heat, a lamp will flash and a bell will ring. 


Two Colts Foaled by Old Mare Mule 

O LD BECK is only an ancient Texas 
''cotton mule’’ mare who has been on 
this planet long enough to vote, but she 
has done her bit toward breaking the 
age-old reproach of sterility leveled at 
her hybrid race. For she not only has 
borne offspring — two lusty colts — but now 


explosive hydrogen for inflation, it will be 
possible to place the eight engines inside 
the hull. Engine specifications have not 
been announced, but it is considered 
probable that gasoline will be abandoned 
for heavy oil fuel. The internal engines 
will allow the ship to slip through the air 
with less resistance and there will be less 
danger of the engines being torn off in a 
severe storm. A complete airplane hangar 
will be housed within the hull from which 
five airplanes can be launched from a tra- 
peze, like performers at a circus . 

The framework of the new dirigible will 
have a strength unequalled in any other 
design. Made of duralumin, the favorite 
dirigible metal because of its lightness, 
every portion of the frame will be close to 
corridors and passageways and accessible 
for inspection and repair even during flight. 

< — Science Service 


Manless Power Station 

A N electric distributing station that 
^ will ultimately be able to supply 
power sufficient to light the homes of 
approximately 300,000 families and will 
be operated without a human being inside 
its walls, was placed in service on Septem- 
ber 17, at 288th Street and Spuyten 
Duyvil Road, New York City, by The 
New York Edison Company. 

This manless station, one of the largest 
in the world to be operated without a 



Portable concrete-surfacing machines, run by compressed air, for use on 
either green or old concrete. Each machine weighs 13 pounds and can be 
handled in any position. The rotating cutter wheel is equipped with a 
flexible Joint to insure an even action and to prevent marring of the surface 

Company and adapted for The New York has a grandchild. For a mule to have 
Edison Company by the latter company’s a foal is an almost mbaeulous raiii^* but 
engineers. The first supervisory control for one of these to propagate h proellwly 
eystem of the Westinghouse Electric and unheard of. 

Manufacturing’ Company was put in Yet this is the record of Did BfdNf 
successful operation in 1921. detailed in the forthcoming Isiue ot "tte 

The new station Is a brick stnicture of H^$dUp by A. H. bt 
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Indicator board consisting of red and i;treen lii^hts and lines to indicate electric 
power lines as used in Chicago to check power consumption of railways 


Texas A. and M. College. Her first off- 
spring was a daughter, sired by a jack, 
and foaled in 1920. This feat brought 
her to the attention of the college au- 
thorities, and she was soon given a home 
on the campus. Subsequent matings with 
other jacks failed to produce another colt, 
but a noted stallion of the college stud 
sired a foal that has grown up to look 
quite like a horse — and a fine horse at 
that. 

Old Beck's mule daughter has remained 
without issue, in spite of several attempts 
to breed her, but the horse-like colt, a 
stallion, has sired one healthy colt, now 
over a year old. 

Mr. Groth says of him, “He has de- 
veloped into a nicely balanced horse of 
saddle type ... He performs well under 
saddle and is possessed of remarkable 
intelligence. The only mule characteristic 
which he shows is his dislike for crossing 
a ditch or stream." 

In the same issue of the Journal of 
Heredity, Erasmus Haworth of Lawrence, 
Kansas, records another case of a mule 
mare producing a foal sired by a jack. 
The same mule is now believed to be with 
foal a second time. — Science Service, 


Diamonds Used for Cutting Metal 

T ools pointed with diamonds have 
been used for years to dress grinding- 
wheels and to do cutting work in hardened 
steel and other materials that are too hard 
to be cut by steel tools. It seems to be a 
more recent discovery that they can be 
used economically in machining a number 
of softer materials, particularly those on 
which steel tools do not have satisfactory 
life, says a recent issue of the S.A E. 
Journal. 

Among the materials most commonly 
considered for machining with diamond 
tools are hard rubber, vulcanized fiber, 
ebonite, vulcanite, mica, “felt” paper-rolls, 
bronze, bearing metal, aluminum, copper, 


Mon^ metal, and malleable iron. All 
these materials are more severe in their 
effects upon steel turning tools than their 
hardness and tenacity seem to indicate, 
or it is difficult to finish them smoothly with 
e steel tool. 

It b said that economical results are 
obtidned also in turning cast iron, at least 


under certain conditions. For the auto- 
motive industry, it is probable that most 
of the interest in the application of diamond 
tools will be centered on their use in turn- 
ing bronze and other bearing metals, 
aluminum alloy, copper, and Monel metal, 
at least for the present. 

The tool can be run at such high speed 
that it is practical to take a very fine cut; 
this, with a marked freedom from tearing 
effect, making possible a smoothness of 
finish that can be obtained with no other 
known method of machining. 

In turning aluminum, copper, and mal- 
leable iron, the diamond tool does not tear 
the metal and leave it rough, as does a 
steel tool. To make the most of its ability 
to give a smooth finish, the feed of the 
tools should be small, and very high speed 


can be attained without damage to the 
tool or to the work. 

Two types of diamond are used for tool 
points. One form, which comes from 
Brazil, is a conglomeration of microscopic 
crystals. Most of these stones are black, 
but some are dark green, brown or yellow. 
The black stones are known as carbon, and 


often, also, as black diamonds. Because 
of the absence of cleavage planes, carbons 
are less liable than borts to fracture and 
are said by some to be more desirable for 
the making of diamond bits for core- 
drilling in rock, the modern method of 
prospecting. 


Visual Key to Power Used 

^T^HR part that electric railway service 
^ plays in the life of a large city is well 
illustrated by the diagram in a “loop” 
office building in Chicago. This diagram 
is dotted with many red and green lights; 
colored strips show the power lines and 
blocks represent the 35 sources of power. 
An inspection of this diagram will reveal 
the condition of the sources, whether idle 
or operating, and the sets of tracks that are 
energized by them. 

The office instruments are connected to 
two automatic sub-stations several miles 
away. These instruments are so sentitive 
that at certain times of the day it is possi- 
ble to determine just what moment a 
North Shore train from Milwaukee enters 
the system at Niles Center. From this 
master office, traffic could be tied up all 
over the unified system. 


Tiny Seed Produces Enormous Tree 

T he kernel of the seed of a Sequoia 
gigantea or California Big Tree is 
less than a quarter of an inch in length 
and is only as thick as a medium cambric 
needle. Yet from this infinitesimal germ 
may grow a tree that, like “General 
Sherman” in the Sequoia National Park, 
weighs over 6000 tons. ~ Science Service, 


Unloading Railroad Gondolas With 
Portable Device 

A new portable conveying device can 
be used to unload easily any type of 
material which is ordinarily carried in 
hopper-bottom railroad cars. The unload- 
ing of such materials as sand, gravel, coal, 
coke, and crushed stone has always been 
expensive, as far as labor and time are ‘con- 
cerned. 

The unloader operates on top of the rail, 
{Please turn to page 563) 



Portable unloader for railroad gondolas. As the material falls from the 
hopper of the car, a wide rubber-covered belt carries it to a storage point 
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Industries From Atoms 

A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


Research Extends 
Application of Gas Fuel 

W HEN the electric light began to dis- 
place illumination by gas, the general 
public was inclined to foresee diminishing 
profits in the sale and manufacture of gas. 


given location to the best economic ad- 
vantage. Other work centers around the 
details of the distributing system, such as 
proper pipe joints, high-pressure distribu- 
tion, improved gas holders, et cetera. 

Considerable work is also being done by 
the Bureau of Standards on the subject of 


or longer exposures cause extensive attack 
and even comidete perforation of the nasal 
septum. This is painless, however, and 
the operator may be- entirely unaware of 
the perforation. 

While, therefore, there is a real hazard 
in chromium plating, it is not critical and 
can be entirely eliminated by suitable 
measures. These should include an effect 
tive system of ventilation, wearing rubber 
gloves, aprons, and shoes, and prompt 
treatment of cuts and abrasions on the 
skin of workers. 


Ozone Increases Cotton 
Tensile Strength 

T ensile strength of cotton textiles is 
surprisingly increased by exposure of 
such fabrics to ozone at a baking tempera- 
ture, according to P. B. Cochran and H. J, » 
Graham of the Westinghouse research 
staff. A concentration of 0.6 percent ozone 
will cause a 20 percent increase in half an 
hour at 110 degrees Centigrade, (280 de- 
grees Fahrenheit). Acceleration may be 
obtained by increasing either the ozone 
concentration or the baking heat; or a con- 
centration as low as 0.1 percent may be 
used if the temperature be raised to 150 
Centigrade. A tensile increase of 25 per- 
cent was noted for cotton twine. It is be- 
lieved that the process might be economic- 
ally feasible for improving the tensile 
strength of many cotton textiles. 



A view in the testing laboratories of the American Gas Association, where 
research work on the heating values of different grades of gas is carried on 


While everyone realizes vaguely that the 
gas companies have continued to grow, the 
extent of their expansion is not generally 
appreciated. Industrial uses for gas have 
been developed to such an extent that they 
constitute a major outlet for the gas manu- 
facturer. Because of its convenience, com- 
plete combustion, absence of ash, and the 
readiness with which it is regulated, gas is 
claimed to be ‘'the ideal fuel*' and because 
from the economic standpoint, the produc- 
tion of gas and by-products from bitumi- 
nous coal is a much sounder proposition 
than direct burning of that coal, chemical 
engineers look forward to an ever growing 
use of gas both for industrial and domestic 
heating and refrigerating purposes. 

The efficiency of the modern gas plant 
in producing gas from coal and oil is about 
75 percent as compared with an efficiency 
of 20 percent in the modern electric plant. 
When all factors of investment, distribution, 
and efficiency of consuming apparatus are 
considered, it is claimed that gas produces 
more energy than an equivalent amount of 
electricity. These figures were presented 
to the Michigan Gas Association Conven- 
tion by Walter C. Beckjord. The speaker 
pointed out that research into methods of 
distributing and utilizing gas would event- 
ually result in a gas industry of proportions 
undreamed of at the present time. 

Among the research problems being at- 
tacked by the gas industry is a study of 
gas-making qualities of American coals 
which involves a study of the by-products 
as well. This work should enable the gas 
industry to select the proper coal for any 


pipe corrosion, which constitutes an im- 
portant item in gas plant maintenance. 
If oxygen could be produced cheaply en- 
ough (three dollars to five dollars per ton) 
it is believed that the oxygen could be used 
in water-gas production to make the opera- 
tion continuous instead of intermittent. 


Health Hazard in Chromium Plating 

W ITH chromium plating flashing on 
the radiators of many modern auto- 
mobiles, invading the bathroom on plumb- 
ing fixtures, and otherwise becoming 
generally familiar to everyone, the recent 
report on the health hazard in chromium 
plating by J. J. Bloomfield and W. Blum 
before the American Chemical Society is 
of timely interest. 

The bath used for chromium plating con- 
sists principally of chromic acid. During 
the plating process considerable hydrogen 
and oxygen are liberated, and these carry 
a spray of chromic acid into the air. It has 
long been known that In the manufacture 
of chromic acid and chromates the opera- 
tors are subject to attack and perforation 
of the nasal septum. Formation of ulcers 
or “chrome holes" upon the hands or other 
exposed parts of the body often results. 

It was found that exposure to very low 
concentrations of chromic acid — for ex- 
ample, one milligram in ten cubic meters, 
or one-sixteenth of a grain in 350 cubic feet 
(which is about the volume of air breathed 
by a worker in eight hours)- -is suffldent 
to cause nosebleed and nasal inflammation 
in a week or less. Higher concentrations 


Fumes Produced in Blasting 

D ynamite used in underground blasts 
ing must produce the least possible 
amount of poisonous fumes in order that 
the hazard of asphyxiating workers at the 
tunnel face may be reduced to a minimum. 
In an investigation being conducted by the 
Pittsburgh Experiment Station of the 
United States Bureau of Mines, in co- 
operation with the Hercules Powder Com- 
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tion is from the action of an electric brush 
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|mny, experimental blasting tests are being 
made with a series of specially prepared 
dynamites of varying chemical composition 


Above and at the left are vleivs of 
apparatus used for generating ozone 
and applying It to water for pur- 
poses of purification. See below 

ignorance. In medicine, conditions are 
little better. 

Mr. James predicts that a balanced ra- 
tion will be worked out for every table and 
that similar scientific advances will take 
place in the field of medicine. He believes 
that the Germans will make the greatest 
contributions to these fields because they 
^constantly faced by the problem of 
‘Where and how are we going to get enough 
food?*’ 


discharge which occurs when a current is 
passing between two electrodes through an 
air gap and a solid di^ectric. The brush 
discharge is characterized by its peculiar 
noise, its blue-violet color, its gentle flow, 
the production of the so-called electric 
wind, and above all by its remarkable 
property of converting oxygen into ozone. 

The apparatus illustrated uses this 
method of producing this extremely active 
gas which is then bubbled through a 
column of the water to be treated. The 
same apparatus has been adapted to the 
purification and deodorization of air and 
for the purification of water in swimming 
pools. Manufacturers of bottled beverages 
are turning to this method of insuring the 
purity of the water they use. 

Rubber-Cellulose Combination 
Used for Coated Fabrics 

I NTEREST in the reference made in 
these columns a few months ago to a 
new material produced by a combination 
of rubber and celluloid prompts the publi- 
cation of this formula that is in commercial 
use for making a waterproof coating for 
fabrics used in the raincoat trade. 

Dope Solution 

Weight 

Percent 


Cotton Wet ... .... 12 

Benzol . ... 53 

Hexalin acetate 86 

100 

Rubber Solution 

Raw rubber ... 8 

Hexalin acetate 37^ 

Benzol . ' . . 64 

100 

Pigment Mixture 

Pigment 60 

Castor Oil 60 


100 

The spread coating is made with the 


following combination: 

Parts 

Dope solution .. .. .25 

Rubber solution 15 

Raw castor oil 8 

Pigment mixture 5 


53 


in order to determine the mixture that pro- 
duces the least possible fumes. 

A blast is fired in a tunnel which is brat- 
tioed off so that the gases from the detonat- 
ing explosive are confined in a relatively 
small volume. Samples of the atmosphere 
in the tunnel after the blast are taken for 
anidysis by men wearing breathing appa- 
ratus. The toxic gases produced by 
dynamites are found to be mainly carbon 
monoxide and oxides of nitrogen. The 
amonnt of these gases produced depends 
tipon the composiHon of the explosive and 
the method of loading, factors which are 
‘bsdng tevestigated by the Bureau of Mines. 
Modem gelatin dynamites produce rela- 
tive^ small quantities of fumes. 

CSfiims ‘‘When Do We Eat’’ is 
. Strongeat Uiiie to Research 

r nS great inventions in the near future 
im be in food and medicine, predicts 
Okrtstbpher James, In Adverting and 
SiUing. Mankind has pretty well caught 
HP with its needs in transportation and 
oqipiteiunfeation, hot people are still abom- 
happly 1 ^ the victims of fads and 


New Apparatus Uses Ozone to 
Purify Water 

O RDINARY city water is, of course, 
supposed to be potable, which means 
that it is free from B. coli and dangerous 
bacteria, although the bacteria count may 
be as high as 1000 per cubic centimeter. 
Treatment with ozone is said to eliminate 
practically all bacteria. Usually the only 
ones to be found are a few of the more hardy 
spores which are not at all dangerous, such 
as the hay bacilli. In addition to this, 
ozone treatment will remove any foreign 
tastes or odors such as that contributed by 
chlorine ana will also oxidize a high per- 
centage of any organic matter which may 
be carried in solution in the water. This 
organic matter is picked up, from leaf mold 
and other discoloration, as the water 
travels through the earth. The treatment 
with ozone delivers a wa^r of crystal clear- 
ness free from bacteria and with a very low 
organic content. 

There are many methods of producing 
ozone, but only a few have any commercial 
value. Competent authorities agree that 
the most pmetical means for ozone produo- 


This product when applied to cotton 
produces a fabric which is extremely flex- 
ible, very smooth, and absolutely water- 
proof. 

The term “cotton wet“ used to designate 
one of the ingredients in the dope solution 
is not a rubber one but is fairly common in 
the lacquer industry. It signifies nitro- 
cellulose in a solution of 30 percent by 
weight of denatured alcohol. The product 
is handled commercially in this form be- 
cause of a ruling of the Interstate Com- 
merce Commission. 

Wood Preservatives Prove Effective 
in 15 - Year Test 

\1^00D preservatives are generally 
known to add remarkably to the life 
of timbers exposed to the elements, but 
it is not often that quantitative data on 
their effectiveness becomes available be- 
cause such tests must of necessity extend 
over a long period of years to be conclusive. 
Hence, the careful experimentation re- 
ported in Wood Preserving News by the 
{Please (urn to page 668) 
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Learning to Use Our Wings 


This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School of Aeronautics, Sew York City 


Aviation Safety Congress 

T he Daniel Guggenheim Fund for the 
Protection of Aeronautics has, since 
its inception, made safety in aviation the 
object of its main efforts. Recently the 
Fund organized a Congress on Safety in 
Aviation, arranged in co-operation with 
the National Safety Council, and held at 
the Hotel Pennsylvania in New York City. 
The program of the Congress is a proof of 
the fact that safety in flying is not a matter 
of one invention or method, but lies in the 
development of many divers aids. Thus 
the sessions of the Congress dealt with 
Structures and Materials in Relation to 
Aviation Safety; Airports and Airways; 
Aids to Navigation; Medical Aspects; 
Aerodynamics; Power Plants; Operation 
of Aircraft in Air Transport; Weather 
Service; The Public and Flying; and last 
but not least, Fire Prevention. 

The sessions were attended largely by 
technical men, but the lay public was also 
well represented. In several of the sessions, 
members of the public would rise to ask 
how safe aviation really is. 

Perhaps the best answer made to this 
question was that of Senator Hiram Bing- 
ham, the new president of the National 
Aeronautic Association. The Senator, who 
occupied an important position with the 
Army Air Service during the World War, 
and has since been a potent factor in aero- 
nautical legislation, said that we could have 
any kind of safety that we wanted, just as 
we could have any kind of safety in going 
by water around Cape Cod. In a row boat, 
there would be considerable danger. A 
fishing sloop would be far from safe. An 
ocean liner would be perfectly safe. So in 
aviation, we could range from great hazard 
in the flying of unlicensed craft, manned 
by inexperienced personnel, to the safety 
approaching that of a railroad on the 
regular passenger lines operated by the 
great air transport companies. 

The Congress achieved a great success in 
bringing the exact elements of aviation 
safety before the public and in placing 


squarely before the technicians the present 
status and the future needs of safe flying. 


Experiments in Foft Flying 

F og flying attracted due consideration 
at the Aviation Safety Congress. The 
Fund has made the conquest of fog one of 
its major projects. Lieutenant James H. 
Doolittle, of the Army Air Corps, one of the 
most experienced test and research pilots 
in the country, and winner of the Schneider 
Seaplane Cup in 1925, has l>een secured by 
the Fund for a series of systematic experi- 
ments in fog flying. A special plane with 
dual control will be placed at his disposal 
as well as every possible instrument or de- 
vice likely to be of service in blind flying. 
The action of such devices will be tried out 
in fair weather, with one pilot closed in his 
cockpit. The “blind*' pilot will attempt 
first to fly by instruments alone, then to 
land “blind" by the aid of special height 
indicators, based on electrical and acoustic 
principles. The experiments will then be 
repeated in an actual fog, under flying 
conditions. This work will certainly test 
even Doolittle’s iron nerves. 


Altitude Flights 

O UR photograph shows E. T. Allen, 
test pilot for the Boeing Company of 
Seattle, Washington, clad in leather and 
fur, with face mask, goggles, and oxygen 
tube glued to his lips, just as he would aj)- 
pear at an altitude of 30,000 feet or so 
above the ground. 

In military or naval aviation, altitude 
gives the flier a great advantage. At very 
great heights, he is safe from observation 
and from anti-aircraft guns. Swooping 
down from altitude on an enemy pilot flying 
in a lower zone is a formidable maneuver. 

The single seater pursuit built by the 
Boeing Company, not only attains a height 
of 30,000 feet, but it can fly at 180 miles per 
hour with full military equipment. The 
new pursuit ship has excellent lines and is 


very “clean." After tests it is to be turned 
over to the Navy Department. 


Accident Causes 

I T is interesting to read the classification 
of aviation hazards presented by Mr. 
Ted Wright, Chief Engineer of the Curtiaej 
Company. Twenty percent of all accidents! 
are caused by forced landings due to engine! 
failure. This classification includes engine 
failures caused by breakage or non-func-| 



P UllJ n 


E. T. Allen, test pilot for the Boeing 
Company, as he appears at an alti- 
tude of 30,000 feet, equipped with 
apparatus for breatMng oxygen . 

tioning of the engine proper, or of the 
auxiliary systems such as fuel, ignition, 
cooling, or carburation. Approximately 
the same percentage of failures occurs in 
each of the above sub-items. 

Mr. Wright advocated as remedies the 
use of multi-engined airplanes, capable of 
flying vlith one or more power units dis- 
abled; provision of a more dependable 
power plant; and provision of more landing 
fields throughout the country. 

Errors of judgment by the pilot are ro- 
sponsible for 68 percent of accidents. 
We believe that this estimate is far too 
high. It is sometimes very difflcult to 
determine the causes of an accident. There 
is a temptation for investigating boards to 
blame the pilot, particularly when the pilot 
is dead and not able to defend his reputa^ 
tion. The accident may really have been 
due to instability, insufflcient control, too 
high a landing speed or other deflciendy in 
design. 

It may be argued that the pilot should 





Because of the value of altitude in military and naval flying, experiments are 
being carried out with this Boeing plane, capable of reaching 30,000 feet 
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miUse thm deficiencies and fiy his ship so 
as to take account of them. That is asMng 
perhaps too much from even skilled fiyers. 
The remedy lies partly in better training, 
partly in better design of our airplanes. 

Weather conditions were estimated by 
Mr. Wright as being responsible for 19 
percent of all accidents. These include 
chiefiy accidents due to severe storms, 
Ughtidng, fog, ice formation, et cetera. 
More pietereological stations and better 


the ship can be turned completely around 
in a space no wider than a city street, or 
held adinOBt stationary in the air. 

The airship has always been regarded as a 
naval or military weapon and as a medium 
of long distance transportation. It has 
never been considered as of possible useful- 
ness in aerial service, while the airplane has 
been put to work in dozens of industrial 
applications. The Meadowcraft airship 
with its small size and extreme maneuver- 



What is said to be the world’s smallest airship has a strange resemblance to 
a misshapen potato. It has a lifting-gas capacity of only 22,000 cubic feet 


the Wasp engine actually turns up more 
revolutions with the muffler than without it. 

Runways for Airports 

'T^HERE is now a special publication 
^ devoted to the construction and oper- 
ation of airports and appropriately termed 
Airports, A most interesting series of 
articles starting in a recent number is that 
dealing with runways. 

Where the soil is such that dry weather 
does not make it dusty, if there is sufficient 
drainage to keep it from getting muddy or 
wet, and until the traffic gets heavy, the 
natural soil scraped clear of vegetation 
serves all purposes. But where these de- 
sirable conditions are not available and air 
traffic is heavy, artificial runways become 
necessary. Asphalt, brick and concrete 
each have their advocates. For each of 
these, firmness and uniformity, smoothness, 
good visibility, and durability are claimed. 
Experience alone will decide their relative 
merits. In the meantime, civil and highway 
engineers and manufacturers of these three 
materials will have many arguments about 
their respective merits. 

A Rubber-Hydraulic Landing Gear 

'T^HE design of an airplane landing gear 
*■* is quite a difficult matter. An axle 
between the two landing wheels may get 
caught by an obstacle on rough ground and 
tend to nose the airplane over. Therefore, 
the transverse axle has disappeared in most 
modern designs. It has evolved to a short, 
stub-like affair to the end of which are con- 


weather service, particularly by the use of 
radio communication, will do much to re- 
move these hazards. 

Finally, 8 percent of accidents are due 
to structural failure. The structural de- 
sign of the airplane is very advanced, 
which accounts for the low percentage. 
The worst of structural failures is that they 
are apt to involve fatal results, and also 
t^t they cause the greatest blow to morale. 
Accidents due to weather are taken some- 
what for granted in all hiunan activities. 
There is, on the other hand, something par- 
ticularly disquieting in the report of a fatal 
accident due to the loosening of a wing in 
the air, The remedy here is in still more 
careful structural analysis of the airplane, 


ability has possibilities for such work as 
aerial advertising, aerial photography and 
insect control. With its ability to hover 
over one spot, it has, for certain phases of 
such work, an obvious superiority over the 
airplane. Its employment for such pur- 
poses may mark a new phase of airship 
utility. 

A New Type of Silencer 

^T^HE new Loening cabin amphibian, 
*■* Wasp engine powered, is a remarkable 
plane, whose many excellent features we 
hope to describe in detail at a later date. 
The muffler is particularly interesting. It 
consists of three concentric cylinders, the 


nected three struts, as shown in our photo- 
graph of the Stearman landing gear. 

The landing loads may come on the 
chassis from any direction. There is 
always a vertical load as the wings lose lift 
and the plane settles on the ground. There 
may be a aide load, if the landing is made 
with one wheel lower than the other, or if 
there is a side wind. There may be a force 
in a backward direction if the plane meets 
an obstacle of any kind on the ground. 
The struts, therefore, are so arranged that 
they can take loads in any direction. 

In the Stearman landing gear, the two 
inclined struts are hinged at the center of 
the fuselage, and take up the side and back- 
ward loads. The outer strut is a shock ab- 
sorbing member which compresses through 


in rigid inspection during manufacture, and 
in better maintenance. 

' While Mr. Wright’s paper dealt espe- 
cially with structural analy^ and design, it 
really gave a bird’s eye view of the entire 
problem of aircraft safety, and was all the 
more valuable on that account. 


World's Smallest Airship 

T he Meadowcraft Balloon and Airship 
Company have recently built what is 
tils smallest airship of to-day. It is 66 feet 
kmg and 80 feet in diameter, and has a gas 
espaeity of only 22,000 cubic feet. With a 
22 horsepower Henderson motorcycle 
engine it attained a speed of 20 miles per 
hour. It has a weight empty of 800 pounds 
and can carry 500 pounds of useful load. 

^ The aindiip is noa*-rigid of course, and 
eonsbits et two lobes, u The front lobe is the 
main lifting unit; the rear lobe is jointed 
And amviS to 0ve hotjh directional and 
hotiaontal control. This is an entirdy 
14^ and the control obtained is very 
^ to Ak Tnml Nms, 


Right: Diagrammatic sketch 
of new exhaust silencer. The 
exhaust gasses enter at one 
side, and arc caused to swirl 
as they expand and pass from 
chamber A to B, and then 
into the air stream and the 
outer air, with littie noise 


inner two t)erforated. The exhaust gases 
enter on one side, and therefore whirl as 
they expand. The innermost cylinder 
consists of two truncated cones, pr<^ucing 
a Venturi effect. 

The gsses pass from the chamber be- 
tween the outer two cylinders to the one 
between the inner two cylinders and then 
inside the innier cylinder. In the process the. 
flame and noise of the exhaust is reduced. 
At the same time the Venturi effect gives 
suction instead of the back pressure which 
is custdittiiy with mufflers. As a result 



several inches so as to lessen the shock. A 
study of the photograph will show that the 
whe^ will swing up and out as the com- 
pression strut is shortened. The design of 
these compression struts has passed through 
many stages of evolutiqn, and they are now 
generally a combination of a hydraulic sys- 
tem and a spring or rubber system. 

For a given weight, rubber is the material 
which will take up the greatest energy of 
shock. It is so elastic that it has far better 
shock absorbing properties than the best of 
steel springs. Up to two or three years 
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The new Stearman landing gear, in which the shock is taken up by a combina- 
tion hydraulic and rubber shock-absorbing system. See text in these columns 


ago, rubber was used as the sole shock 
absorbing element. The rubber, in the 
form of cord or disks, took up the initial 
shock admirably. Unfortunately, the en- 
ergy stored in the rubber is only partially 
destroyed during its absorption; therefore 
after a severe landing the airplane tends to 
rebound. Hydraulic shock absorption does 
away with this rebounding tendency. 

In the Stearman “rubber-draulic*' gear, 
the hydraulic unit consists of a piston with 
a small orifice operating in a cylinder full of 
oil. As the strut compresses and the piston 
travels upwards in the cylinder, the oil is 
forced through the narrow orifice, energy is 
dissipated thereby, and converted into heat 
without the possibility of reconversion into 
energy of rebound. 

After the landing shock has been absorbed 
by the hydraulic system, taxiing loads are 
taken up by rubber shock absorber cord in 
tension. This cord is a continuous piece 
wound around a series of pins welded to the 
frame of the gear, and extended as one part 
of the compression strut. The part fixed 



Releasing a sounding balloon 


a balloon when properly inflated will rise 
at a predetermined rate, which is 650 feet 
a minute as a rule. 

With a telescope and sextant, Pierce ob- 
serves the course of the balloon in flight 
and by plotting its course in all three 
dimensions, can determine both the veloc- 
ity and direction of the wind at various 
altitudes. Temperature, barometric pres^ 
sure, condition of weather, ceiling, and 
visibility are other meteorological data 
recorded at frequent intervals at this and 
other stations. The data from all stations 
along a given route are recorded on a large 
board in the hangar and serve to give a 
pilot invaluable information before his 
flight. 

The Goodyear “Puritan” 

I T is possible that small airships will 
really be the first air-borne craft to land 
consistently and in safety on the roofs of 
our cities, a feat recently accomplished 
by the Goodyear Pilgrim, A sister ship 
of the Pilgrim, the Goodyear Puritan, has 
a gas capacity of 86,000 cubic feet of 
helium, and is powered with two Ryan- 
Siemens five-cylinder radial engines, which 
can drive the ship at a maximum speed of 
55 miles per hour. The engines are 
mounted on outriggers, so that the cabin is 
insulated as much as possible from their 
noise and vibration. The framework of 
the car and keel are built of duralumin 
girders, almost exactly like those to be in- 
corporated in the 6,000,000 cubic foot air- 
ships now on order. The passenger cabin is 
built of sheet duralumin over the girder 
framework, and is shaped very much like 
a flat iron. The keel is contained inside 
the envelope, making the cabin an integral 
part of the bag. 

Non-rigid airships used to have their 
cars suspended by a net work of cables 
which increased head resistance. This is 
avoided in semi-rigid airships, and we be- 
lieve that the Puritan really belongs to the 
class of semi-rigid airships. One of the 
innovations in design is a single landing 
wheel projecting below the center of the 
cabin. This wheel, mounted on a dura- 
lumin frame, acts as a support for the ship 
when it is on the ground, and permits easy 
rolling from one place to another. Because 
the airship is lighter-than-air, the wheel 
receives very little load on the ground. 
{Please turn to page 656) 


to the wheel moves upward relatively to 
the part which is fixed to the rest of the 
airplane. The greater the travel in com- 
pression, the less the load actually trans- 
mitted to the fuselage of the airplane, and 
in this particular gear the total travel is 
eight inches, of which six inches Is taken by 
the hydraulic portion. An average grade 
of lubricating oil is used in the cylinder, but 
in winter a zero oil is employed. 


Aerology at the Airport 

VJOTHING is more important for air 
transport operation than efficient 
weather service for the pilot. We are glad 
to see therefore how seriously the matter is 
treated at the Brook Park Airport, of 
Cleveland, Ohio. One of our photographs 
shows L. E. Pierce, in charge of the aero- 
logical office at this airport, on top of one 
of the hangars, about to launch a meteor- 
ological balloon. This is similar in appear- 
ance to a toy balloon, but larger, inflated 
with hydrogen, and far more buoyant. Such 



PmuI a 


The Goodyear PUgrim, sister ^Ip to the Puritan described above, has a gas 
capacity of cninc feet and Is powered with two five^cyllnder. engines » 
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Industry after industry 
discovering new uses 
for this gramless wood board 

Reed the story of its wide and steadily increasing uses. Reed about 
• its remarkable workability, uniform strength, high resistance to 

moisture, and many other advantages. Then send for large, free 
sample of Masonite Presdwood, and put it to the test yourself. 


Here is a product which is writ- 
ing a new page of progress, and 
in scores of industries meeting 
challenge after challenge of 
modem manufacturing. 

Think of it! — genuine wood 
board that is absolutely grain- 
less! A board lliat will not 
crack, check, split or splinter! A board of uni- 
form strength and tmly remarkable workability! 

And yet these are only a few of many advan- 
tages of Masonite Presdwood. It is very dense 
and tough. It cannot be destroyed by moisture. 
One face is steel furniture finish for smoothness 
and the other side has an imitation canvas finish. 
It requires no paint for protection, and also takes 
any finish beautifully. 

Presdwood is simply wood tom apart, and put 
together again. It contains no foreign substances 
of any kind ; not even a chemical binder. So it 
cannot damage tools. 

Presdwood comes trimmed to a four-foot by 
twelve-foot size. It can be used on any wood- 
working machine ; saw, planer, sander, shaper. It 
can be cut out, punched, die cut and shaped. In 
fact, you will find that Presdwood is adaptable 
and workable almost beyond belief. 

No limit to its uses 

There seems to be practically no limit to the 
uses Tor Masonite Presdwood, and new uses are 
b^g discovered week after week. 

Candy manufacturers are now using Presdwood 
for starch trays, and in a number of large manu- 



FOR STORE FIXTURES 


factoring plants all the tele- 
phone booths are lined with it. 

In the Chicago Art Institute 
it is backing and permanently 
protecting rare works of art. 

The ceilings in the new 
Pullman Cars of various rail- 
roads arc made of Presdwood ; 
so is flooring for dance halls and pavilions. 

Packing cases, concrete forms, radio cabinets, 
incubators and bowling alleys — these too, are 
being made of Masonite Presdwood. 

And store fixtures of all kinds, bedroom 
screens, invalid trays, shelving, work-bench tops, 
table tops, clothes hampers, bread boxes, cup- 
boards, breakfast nooks and china closets! 

Campers’ tables, automobile bodies, safety 
wheels for bathing beaches, speed boats, high- 
way signs and entrance signs, all these too, are 
made of Presdwood! 

Send for free sample 

Write for a large, free sample of Masonite 
Presdwood, and find out what it will do for you. 
It may be the very material for which you have 
long been looking. It may enable you to make a 
worthwhile improvement in your product, and at 
the same time lower your operating costs to a 
marked degree. Try Presdwood for yourself! 

MASONITE CORPORATION 

Sales Offices: Dept, 1612, JU W. Washington St. 

Chicago, Illinois 



iron PLAYHOUSES AND TOYS UiUs: Lauitd^ IN BUILDING BOATS 



Masonite 

iVJjPRESDWOOD 

tMt hOtmukmtf 

MAiOmTS tmUCTURAli fMVULATlOH 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


Television Abroad 

AS noted in our November issue, Albert 
^ G. Ingalls, Associate Editor of the 
Scientific American, is traveling in Europe 
at the present time, collecting material on 
various scientific subjects, and arranging 
for articles that will appear in future issues. 
The following information on television as 
developed in England was rushed to us just 
in time for publication in this issue. As 



The Baird television transmitter 
as used on board ship for tests 
of transmission over distances 


Mr, Ingalls witnessed demonstrations of 
the apparatus, he is qualified to give an 
authentic description of the results obtained, 
—The Editor. 

B aird, the well-known British inventor, 
has successfully accomplished two 
new and interesting things. The first 
is color television. The second is stereo- 
scopic television. 

In addition to these, Baird has refined 
his system of ordinary monochrome tele- 
vision to the point where standard re- 
ceiving apparatus in finished form, ready 
to use, may now be seen in the display 
windows of London department stores. 
These are not priced as low, it is true, as 
a simple radio set but, to give a rough 
comparison, they cost about the same 
price as a xjertain popular American make 
of motor car. 

To find out what kind of television Baird 
is planning to serve up to the British 
people, I arranged for a demonstration 
of the exact type of apparatus described. 
At the transmitting end was a man. One 
could see and hear him. The man talked, 
chatted, sang a song, smiled, made some 
faces, stuck out his tongue and rolled his 
eyes. All this was clearly visible. As 
the expression “clearly visible'^ is some- 


what indefinite, it could be said that the 
man’s facial details were easily distinguish- 
able; a fair sized wart would, for example, 
be discoverable if present. 

Baird’s television does not appear in 
the orange-red tone of the ordinary neon 
tube; it gives the impression of being 
more like black and white, although close 
scrutiny shows that it is not just these. 
What kind of a tube does he employ? No 
facts were given out. Nor would the 
demonstrator open the cabinet. This is 
more or less in accord with a policy gener- 
ally pursued in Europe -although slowly 
being modified -of keeping secret various 
methods of manufacture instead of frankly 
pooling the results of research as we do 
in America. 

Baird’s system of color television - 
“polychrome” television is the correct 
technical term — is intrinsically interesting. 
Whether it has a future or not is another 
speculation possibly best answered by 
inquiring whether polychrome moving 
pictures have a future. 

The system is described in detail in 
Dinsdalc’s Television (Television Press, 
London, 1928) but is so simple that a 
few hints will suffice to describe it to those 
who have even a rough conception of the 
elementary principles of ordinary tele- 
vision. Instead of the single spiral of 
holes used with the ordinary disk, the 



This commercial television receiver 
is now available, on order only, 
to devotees of the art in England 


polychrome disk bears three spirals. Each 
spiral contains 36 holes. This is shown 
in the drawing. Each spiral corresponds 
to a different color; namely, green, blue, 
and red. These are the primary colors 
whose proper combinations make any 
desired color or tint. In the Baird ap- 
paratus they are used in sufficiently rapid 
succession to fool the eye. , Thus the object 
or person being transmitted is scanned 
with a green spot of light, then a blue 
spot, then a red: and so on. ' The disk 
turns 10 revolutions per second. 

The colors are obtained by means of 
ordinary colored light filters attached to 
the respective spirals, covering the holes. 


In effect three separate pictures are trans- 
mitted, seriatim. The first contains 
nothing but the green parts, if any, of the 
subject; the second only the blue parts; 
the last the red parts. 

The receiving apparatus is not quite 
so simple; Baird had difficAilty obtaining 
the tubes which would emit light cor- 
responding to the three primary colors. 
A neon tube provides the red; and the 
blue and the green are obtained respec- 
tively from one tube containing helium 
and mercury vapor. A commutator 
mounted on the armature shaft of the 
disk driving motor switches the neon 
(red) lamp when the red viewing holes of 
the receiving disk (which has the same 
trio of separate spirals as the transmitting 
disk) are in line with the viewer’s eyes and 
the lamp. When the remaining two sets 
of holes, the blue and the green, have 
rotated into position, the h<?lium^mercury 
lamp is switched on automatically. 

Of course, the use of three colors in- 
volves, theoretically at least, a considera- 
tion of the necessity either of transmitting 
three times as many images per second 
or producing a flutter. However that 
may be, in practice the rate of trans- 
mission is not speeded up, yet there is 
no very noticeable flutter. The separate 
rolors of various objects came through 
remarkably well in the demonstration 
at Glasgow. These were highly colored 
objects, it must be admitted, yet as the 
saying goes, “Give it a chance, it is only 
a youngster.’’ 

Another accomplished fact to Baird’s 
credit is stereoscopic television. I was 
unable to see a demonstration of this 
because the apparatus was “on tour” in 
the Netherlands at the time of my visit. 
It is said that the televised objects stand 
out in three dimensions with complete 
illusion. The method of accomplishing 
this end is altogether simple in principle. 
The essence of it is that the object is 
scanned from two separate points of view. 



The Baird stereoacopic televtaion 
receiver. The *iooker4ti*^ la view* 
in^ image ^ through a atereoscope 





SCIENTIFIC AMERICAN 


To permit thie, the transmitting 4iak 
bears two apirala, one near the edge» 
the second nearer the center— to be exact, 
about iH iBobes apart. This is not very 
much more of a spread in point of view 



A televlaiofi disk for reception of 
monochroniatic stereoscopic ima^s 

than that afforded by the two eyes of 
the average human being. It is assumed 
that the reader already understands the 
elementary principle of stereoscopic vision. 

Baird has gone even further; by re- 
placing each of the two spirals of the sys- 
tem described for stereoscopic television 
by a trio of double spirals (see sketch) he 



has obtained successful stereoscopic color 
television. 

Whether Baird’s ordinary monochrome 
television is ’’better” than some of the 
American systems is a question which 
will occur first to many if not all. Admit- 
ting fiist that comparisons are odious, 
it li difficult to compare phenomena when 
months have intervened between seeing 




The Hyattway is 

the Saving Way . 

P OWER saving — profit saving — longer life- 
faster production — these are the wonders 
Hyatt Roller Bearings are working in all indus> 
trial applications. 

Wherever installed on wheels, drives, shafts^ 
gears i^d motors, smooth running Hyatts trans* 
mit power without effort or waste. Practically 
frictionless they avoid the sticking and drag of 
plain bearing surfaces. 

Equipment lasts longer when rugged Hyatts 
are employed. Immunity from bearing break' 
downs insures faster, smoother production. At' 
tetltion is confined to infrequent lubrications. 
Labor and maintenance costs are negligible. 

Throughout all industrial applications as well 
as in railroad, automotive, mining and agricuh 
tural equipment engineers have found that the 
Hyatt'way is the Saving Way. 

HYATT ROLLER BEARING COMPANY 

Newark Detroit Chicago Pittsburgh Oakland 
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Uo Worid 


This Brooklyn amateur, Nat Pomeranz, holder of call 2APD is credited with 
bein(t the link between this country and Porto Rico during a recent storm 
which damaged the island. Pomeranz handled messages almost continu- 
ously for 48 hours, using both transmitter and receiver during this time 


them. In general, the respective results 
seemed not so much better or poorer as 
quite different. 


How to Powerize Your Receiver 

T he practical details of how to convert 
any receiver over to socket-power oper- 
ation and super-power amplification — a 
process known as ‘Towerizing’* — are now 
available in the folder just issued by the 
Radio Receptor Company, of 106 Seventh 
Avenue, New York City. 

This booklet covers the requirements for 
every conceivable set, whether it employs 
99 type or storage-battery type tubes, and 
whether it is totally or partially to be 
powerized. Thus for the receiver now 
entirely battery-operated, it is possible to 
employ a powerizer supplying the “A,’' 
and *‘C” requirements, as well as 
super-power amplification. For the receiver 
already provided with a “B ’’-eliminator, 
there is a powerizer which, in combination 
with A-C tubes and suitable harness 
adaptor, replaces the messy storage battery 
without rewiring the Set. 

For the receiver which must operate with 
99 type tubes, there is a powerizer which 
supplies 3.3 volts for “A”, as well as “B” 
and “C” voltages, and furnishes super- 
power amplification. For the receiver 
with 99 type tubes, such as the Radiolas 
26 and 28, there is a powerizer which con- 
nects the filaments in series and furnishes 
high-voltage current from the usual 
rectifier. 

And for radio enthusiasts desiring power 
amplification of exceptional quality, there 
are amplifier-powerizers for the home as 
well as for the auditorium or outdoors. 
The folder is available for the asking at 
the address given. 


Liquid-Filled Photo Cell 

A TUBE which generates electrical 
energy when sun or other light falls 
upon it was announced recently by the 


Radiovision Corporation, New York City. 
Engineers of the company believe that the 
tube may not only bring practical television 
much nearer, but that it may open up wide 
fields of experimentation hitherto unex- 
plored. 

According to Edgar H, Felix, vice-presi- 
dent of the company, the photo-voltaic cell 
generates one thousand times the current 
generated by the present-day photo-elec- 
tric cell. 

’‘The photo-voltaic cell is so sensitive 
that the wave of a hand over it causes its 
current to vary by a marked degree,” it is 
explained. “By the use of color filters any 
color may be made to cause an individual 
electrical response. This principle may 
some day be employed for burglar and fire 


alarm purposes. The cell will lend itself 
to spectacular demonstrations, suck as 
turning on the hot water heater, opening, 
the furnace, closing windows at sunriM, and 
turning on lights when darkness falls, but 
its real value is in the line of scientific 
experimentation, 

“The cell resembles a large radio vacuum 
tube filled with a greenish fluid. In it are 
two plates set in parallel. When properly 
coupled to a standard two-stage amplifier of 
a radio receiver, its current fluctuations, 
produced by turning on and off a 50-watt 
light, are sufficient to actuate a sensitive 
relay. Consequently, enough energy is 
available to control any electrical operation 
by means of light. 


Esperanto As a Radio Language 

A RECOMMENDATION that trans- 
mitting stations broadcast communi- 
cations in the Esperanto language to as 
great an extent as possible was a feature of 



Tiny fuses for use in radio sets are 
now available. They serve to pro- 
tect various circuits. Made by 
Littlefuse Laboratories, 1772 Wil- 
son Avenue, Chicago, Illinois 

a recent meeting of the International Broad- 
casting Union. A survey showed that 168 
stations in Europe, Asia and the United 
States sent out messages in Esperanto, it 



The art of the tea-taster hsis been modified and adapted to radio, and now we 
have the tone tester. The photograph shows Martin T, Otsen, of the Jensen 
Radio Manufacturing Company, and who In a recent test, it was reported, 
wme able to dlttlnitftleh between audible soundeoeev the entire intss^ 
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liSe^mhiu^tW 

wi8 report^ by th« secretary The station 1 
at Qeneva makes weekly broadcasts in this 
language. 

Various commissions pursued their study 
of the organization of relays for a wider 
exchange of radiophonic programs. It was 
decided to arrange relays between Ger- 
many, Austria, Poland and Czechoslovakia. 
Announcement was made that considerable 
technical progress has been achieved in 
relaying musical programs by employing 
submaHne cables between Great Britain, 
Belgium and Germany. 


Morocco Has Radio Beacon 

CPAIN has eatablished a radio beacon at 
^ Cape Tres Forces, Morocco, the first 
to be placed on the coast of Africa, the 
United States Lighthouse Service announced 
recently. It is expected that another bea- 
con will be installed at Cape Spartel. south 



P mi4 A 


At a recent German radio exposi- 
tion this huge loudspeaker was 
demonstrated. It is built into the 
mantelpiece above a lire place, and 
is ornamental as well as effective 

of the entrance to the Mediterranean Sea. 

The beacon at Cape Tree Forcas trans- 
mits the letters TF, followed by a long dash 
of four seconds’ duration. The signal is 
transmitted by a continuous wave on the 
3<K)-kilocyde band. 


Television Motor 

r )R experimenting with television re- 
ceivers, it is necessary that the motor 
^nployed for revolving the perforated disk 
be of such a type that its speed is continu- 
ptti^y variable, and that there be no spark- 
ing anywhere in the machine. 

Suen a motor has recently been an- 
nounced by the Interstate Electric Com- 
l^any pf St Louis, Missouri. The motor 
hi made in two siaes, the six pole type for a 
spe^ of 50 to 1100 revolutions per 
mlnnW^ and the lour pole type being vari- 
able from "100 to 1700 revolutions per 
There are no brushes, commuta- 
tor, automatic switch or any other device 
tm can The shaft runs on ball 

beefinge* kieuring minimum friction and 


Get rid of d 
money worries 
for good! 



T WO MEN were talking iu a club-house 
reading room. 

Everything* 8 going pretty well with me 
— notv,^^ aaid one of them. ^’1 make enough 
money to pay the bills, enough even to take 
a vacation now and then. But 1 sometimes 
wonder how it would be it anything hap- 
pened tome. 1 know perfectly well the house 
might be sold, my son takenout of school. . 

The other man smiled. 

^^That’s just the way I was fixed,’’ he 
said. ’’And then a funny thing happened. 
1 answered an advertisement and got hold 
of a copy of the Phoenix Mutual Prosperity 
Plan.’ Maybe you’ve heard of it. 

I filled it out. 

1 w as paying 6 % interest on our 
mortgage at the time. The Phoenix 
people showed me how by paying 
only about lH% niore I could fix 
it so the bank would hand the home 
over to my wife clear of debt. That 
was the end of that worry. 


they made a special arrangement 
that will put Jimmie through college. That 
fixed t/iat. And just recently they fixed up 
what they call an ’income agreement’ — 
and now the family will have an income of 
$ioo a month after I’m gone. 

”So the only things I had been worrying 
about arc taken care of — and all because I 
filled out that little piece ofpapcr!” 









Wouldn’t you like to make your life plan 
financially foolproof? Wouldn’t you like to 
get rid of money worries for good ? 

You can. The coupon at the bottom of 
this page will bring to you, free, the remark- 
able Phoenix Mutual ’’Prosperity Plan,” 
Sending for it is the first step 
towards real independence — pro- 
tection for you and your family no 
matter what happens — an educa- 
tion and every advantage for your 
children — leisure and comfort for 
yourself in your later years. 

There’s no obligation. Send 
for your copy uow. 



PHCXNK MUTUAL 

LIFE INSURANCE COMPANY 


Offittt Hartford^ Conn. 


• Pirtl Tditj Jiiutd tSsi 


TO GET T 


HERE are jvst a fern of the 
fMnfp you can do under the 
Phoam Mutual Plan: 

1 Riwax Vrlth an income when you 
are5oor65, 

2 RXaixt own your home. 

3 Stub yjour children to collage. 

4 CaiATX an estate. 

5 Manx tore your income will go o*? 
even though you become totiuly 

f 6 l4Mvt an Income for your family* 


HESE 
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I 
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MAIL THIS 


Phoenix Mutual Life Insurance Co. 
390 Elm Street, Hartford, Conn. 

Send me by maily Kvitbeut obligation , my 
cofy pf your “Prosperity Plan** 
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The Back Yard Astronomer 

A Department Devoted to Interests of the Amateur Telescope Maker 


A R. DUNLOP, Box 745, New Weat- 
• minster, British Columbia, sent in 
some time ago a photograph of his tele- 
scope, which we reproduce. Visible beside 
the reflector, which has a 12-inch mirror, is 



Mr. Dunlop's 12-inch reflector 
telescope and solar observatory. 
In the house is a spectroscope 


a small building which he has been using to 
enclose a spectroscope for study of the Sun. 
Mr. Dunlop writes: 

“I feel almost certain that there are 
dozens of amateurs who could take a lot 
of pleasure in making a solar spectroscope 
and watching solar prominences. I do not 
think there are many amateur astronomers 
and telescope makers who would not be- 
come intensely interested if they saw some 
of the objects I have seen on the Sun. It is 
quite common to see great masses of gas 
shoot up 75,000 or 100,000 miles high, then 
die away to nothing in a few hours. The 
forms they take are varied and graceful, in 
fact no two are ever just alike. Sometimes 
they are like spikes, again they resemble 
Jets or phimes, or a basket of flowers, and 
sometimes they look just like ordinary 
clouds. The latter are termed quiescent 
prominences, and often look somewhat the 
same for a long time. 

‘'My experience with small star spectro- 
scopes quite confirms your statement that 
they are not satisfactory on small telescopes. 
I do not get very good results even using 
my 12-inch reflector. I can see only a few 
lines in bright stars, but even that is of 


some interest. I did not know whether the 
replica grating would work well for solar 
work or not until I tried it, but I ordered 
one and have been using it about a year, 
and it works. 

“I am now trying to find out where I can 
get a larger one and a few more hints on 
spectroscope construction before I start on 
a Hale spectrohelioscope.** 

Since Mr. Dunlop sent us the above 
letter, Dr. Hale’s description of the spectro- 
helioscope has appeared in the new edition 
of the Scientific American book “Ama- 
teur Telescope Making,” and Mr. Dunlop 
advises us that he expects to convert his 
equipment into a spectrohelioscope, using 
the blueprints mentioned in the book and 
housing the apparatus in the structure 
shown in the illustration. All the solar ac- 



Mr, Lower^s telescope wUh camera 
attached at the upiper etid of tube 


tivity he describes, and more, can be ob- 
served to far better advantage with the new 
apparatus which can be made at moderate 
cost. 

Harold A. Lower, 1032 Pennsylvania St., 
San Diego, California, made, a telescope 
which he has used successfully for lunar 
photography. Mr. Lower writes: ^ 

“My telescope was made from the in- 
structions in ‘Amateur Telescope Making.’ • 
The making of the mirror is so well covered | 



A ctDse-up of the photographic 
equipment used on Mr. Lower^s 
telescope shown at the left below 


in the book that comment on it is unnece^ 
sary. The mount is the German equatorial 
type and is made from the front hub as- 
sembly of an old auto. The only thing 
needed to adapt it to its new use was to re- 
move the steering spindle bushings and 
replace them with solid plugs, which were 
then bored at right angles to the wheel 
spindle. The wheel spindle forms the polar 
axis, and as it is mounted on ball bearings 
it moves very smoothly and easily. 

“The telescope tube was made of ^ood, 
as in this location the mirror and prism do 
not fog as quickly in a wooden tube as 
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om of motut. There ie usually a very heavy 
defV ^ here in San Diego, and the wooden 
tube enables one to use the telescope when | 
ail instrument with a metal tube would be 
almost useless. 

'^Tlie setting circles are made from printed 
paper disks which were purchased for 20 
cents each, from a dealer in engineering sup- 
plies. They answer the purpose very well. 

“The bjox over the eyepiece is us^ only 
for phot^aphy, and is easily removed 
when the telescope is used for visual work, 

“I Will be glad to get in touch with any- 
one else who is interested along the same 
lines that 1 am.*’ 

When the Editor expressed a desire to 
pubhsh more details about the use of the 
teleseope for lunar photography, Mr. Lower 
fumisbed the following statement: 

“I have found that it is easy to photo- 
graph the Moon with a home-made tele- 
scope. A box, open at both ends, is mounted 
on the telescope over the eyepiece, to hold 
a plate holder or a ground g^ass for focusing, 
An eyep'eoe of about one-inch focal length 
is partly to magnify the ima^, and 
partly because it is more convenient to 



F^om far oft Dutch East Indies 
cenieathls picture of Mr.de Jager 
wurlclng on his telescope mirror 

focus with the eyepiece than to adjust the 
idate at the focus of the mirror. One should 
not. have the plate more than three or four 
incites from the eyepiece, as a large image 
wffl tequire too long an exposure. 

“I pse Eastman cut film, Super Speed, 
insteaiol of a glass plate, as it is very fast and 
does not show a halo around a bright ob- 
ject, aa db ordinary glass plates. The cut 
iUm is plaoMTin a sheet metal adapter and 
loaded in a plate holder just like a glass 
plate. ' j 

“No shutter Is required, A sheet of card- 
boatd is idaced over the front of the tele- 
scope att^ the image of the Moon has been 
foeosed IS sbarpl/aS possible on the ground 
glass. Then a film holder is substituted 
for tiie ground glass, the slide is removed, 
and the expeeure made by removing the 
eaj^board from in front of the telescope and 
replaeint it as quickly as possible. 

»ttp«r Speed film is very eewWve, 

thi| ^ 

a leoQhdi ts last emmfh to preteid; 



Motorists 


You ne«d ft Bfttline AutowUnr 
in your car lor eniergenciet. Made 
ol Yellow Strand wire 

rope with patented map hooka lor 
quick attaching. Very nrong but 
tmall enough to coil flat ^nder a 
cushbn. Aak your acceiaory 
dealer. 


The power that placed the monster stones 
of the Pyramids is still open for debate; 
but who questions that wire rope is the 
great Builder of today? 

Much of the wire rope used in construction is 
Yellow Strand, that famous brand with one strand 
of yellow. Made in St. Louis and Seattle by a 
pioneer in the wire rope manufacture, the su- 
preme quality of this king of ropes is recognized 
throughout the Western Hemisphere and in 
many countries across the “great waters.” 

Besides Yellow Strand, this company also makes 
all standard grades of wire rope for all purposes. 

The buyer who writes “Yellow Strand” or 
“Broderick & Bascom” into his requisitions writes 
economy into his operations. 

BRODERICK & BASCOM ROPE CO. 

843 North First Strort, St. Louis, Mo. 

Eaftarn Oflkt and WarabauMi 68 Waahington St., N*w York City 
Woatorn SnnttU Fnctorloai St. Louis and Soattlo 

Authorised Dotdmre in ait Jnduttriai LocalitieM 


imiow Stmnd 

WIRE ROPE ~ 




W^here working together is everything 

Ayi Advertisement of the 
American Telephone and Telegraph Company 


It is the aim of the Bell 
System that anyone any- 
where in the country can 
pick up a telephone and 
talk to anyone anywhere else 
clearly and without delay. That 
is the meaning of universal ser- 
vice. To provide it, the means of 
telephoning must he uniformly 
gtxKl. Each of the 24 operating 
companies of the Bell System has 
full access to all the improve- 
ments and methods that are con- 
tinually being made. 

There are 5000 workers on the 
staffs of the American Telephone 
and Telegraph Company and the 
Bell Laboratories whose sole oc- 
cupation is to develop constantly 
improving methods and equip- 
ment for the 350,000 employees 


of the Bell System to use 
in serving the public. The 
results or the efforts are 
evident, not only in the 
extension of telephone service 
across the Atlantic, but in the 
constantly improving local and 
long distance service at home. 

The very nature of the tele- 
phone business necessitates a 
single interconnected system. The 
American Telephone and^ Tele- 
graph Company accepts its re- 
sponsibility For a nation-wide tele- 
phone service as a public trust. 

It is fundamental in the policy 
of the Company that all earnings 
after regular dividends and a sur- 
plus for financial security be used 
to give more and better service to 
the public. 
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IMPORT YOUR OWN GOODS 

Big German TCxport pui>thhecl In ENGLISH, otlrr^ 

thouHandiiof bargaiuH In latest novelties, Opportunities for ob- 
taining Profiwrtilc Distrll>ntinit Agenclesi Sample copy (lO rents 

SQUARE DEAL SUPPLY CO.. F-246 FHth Av*.. New Yerli 

VIOLINS 
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AOfet 5 ipeli I5|t> t 

1 SCIENCE NEmETTER? 

^ Here IS a tlinlling weekly JlsL 

the latest and most 

JS eiitert .'lining news in Science, 
m It presents simplv and dramali' ijm 

3L cally the .scientific wronders of 
lana, water and sky. Both chil- 
tst dicn and grown-ups enjoy it. It 
is a Christmas Gift that both 
^ charms and benefits throughout ^ 

$ 2127 B St., WaahlnEtoii, D. C. ^ 

CHRISTIAN PSYCHOLOGY 

A SIMPLE Sdentific System of ChriHti.ui 
thought and Ufe. Gives ChrlstUnity the powrr 
. of gYKlIint'ss as well US the form. Puts Into it the 

living vibrant force which brings prosTicrlty. 
love, .ichievement, health, hupninaH|, peace and 
ttiorc abundant life. Not .t religion, nor a sect, 
but a movement within tho ohnrches. loyal tr> 
their work and mlnhitry. Uased squarely upon 
the teachings of Jesus as verified, explained and 
pruoticaliv applied by modern si'icntinc Psy- 
chology. Prepaid by Judge Daniel A, Simmons. 
. ^ w'orld-fameu psychologist, jurist, author and 

Judge Simmeiis teacher Jnilge Smmons has set forth the funda- 
rnentui working principles of Christian PsycliOlogy In a wond'rful 
lecture entitled “The Kingdom of God." This lecture will be 

SENT COMPLETE AND FREE 

as a work of loving personal serv^ on our part', r^dcred in the 
name and s^rit of Him who Said: '’Freely yo have received. 

op psychology 
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Decern^ ins 

Learning to Use Our Wings 

{Continued from page 64 B) 

It is quite possible that airships of this 
type may have a future as a new kind of 
air-yachts. The record of the Puritan 
from August 6 of this year to September 15 , 
was a series of flights on 33 days out of 46 , 
covering 6686 miles and carrying 460 



The PUgrim taking oflF from the 
roof of a department store in 
Akron, Ohio, where It had pre- 
viously landed with comparative 
ease. Other picture on pane 546 

passengers, which is highly creditable. 
An objection to airships has been so far 
in the difficulties of handling. An interest- 
ing and new development in this regard 
is the use of a motor car specially equipp^ 
for airship service. A feature of this 
motorized machine shop is a portable 
mooring mast to assist in landing. 


Elements of Aviation 

OOLONEL V. E. CLARK is a rare com- 
^ bination of pilot, airplane designer and 
aerodynamicist, and his recently published 
book “Elements of Aviation” (Roland 
Press, New York City) gives proof of his 
breadth of view. The author knows aerody- 
namics, but presents the subject not as an 
abstract science but as a real introduction 
to the study of airplane design. The treat- 
ment is remarkably clear, and mathemat- 
ical expressions are reduced to a minimum. 

The author modestly disclaims original 
thougj^t in his treatise, but his methods of 
presentation are both original and striking. 
Even an experienced designer will find 
much to interest him in this elementary 
book. 

Throughout the book we find apt defi- 
nitions and illustrations. We shall look 
forward to the companion volume on design 
which is to follow. 


Aerial Advertising 

T he industrial applications of the alr-^ 
plane constantly are being increased. 
, While sky writing has apparently suffered a 
tenfporary eclipse, aerial advertising at 
night is to be undertaken vigorouslsr by 
Aerial Advertising, Inc., a New York Cili: 
company. , 



A buge biplane, built by the Keystone 
Aircraft Oorporatiou, with the lower wing 
of 15 fe^ greater span than the upper one, 
so that its total spread is 90 feet, is being 
equips^ with an illuminated sign, 90 feet 
in length and six feet, six inches in width. 
Small strips of bass wood, measuring two 
and a ha^ inches in width are mounted on 
the underside of the lower wing. The 
Mluminated letters of the advertising sign 
are secured to these strips. 

Six wind-driven electric generators 
mounted on the wing provide the current 
for the sign. For extra reliability there are 
two independent lighting circuits. The 
teets made on Long Island have shown that 
these signs can easily be read from an 
altitude of 8000 feet. 

Inventions Needed for Safety 

\i 7 HILE aviation safety is not solely a | 
VV matter of invention, depending as 
much on training of personnel, ground or- 
ganisation, et cetera, still many inventions 
are nee^. We can only list a few typical 
suggestions. 

In the structure of the airplane, there is 
inevitable vibration due to the engine, 
which cannot be avoided, particularly 
when only a few cylinders are employed. 
Perhaps it may be possible to avoid the 
transmission of vibration from the engine 
to the rest of the plane, by the employment 
of rubber as a shock absorber between the 
en^ne mount and the rest of the plane. 

Radio, lighting, and weather service as 
aids to navigation, are progressing rapidly. 
We have still to see a dependable alti- 
meter which will warn the pilot of dan- 
gerous proximity to the ground in case of 
fog. A field localizer which will guide the 
pilot to the center of a field still remains to 
be made practical. The danger of collision 
will increase as the number of planes aloft 
increases, and some form of collision signal 
is needed. Television through the fog has 
been often suggested. ! 

In the aerodynamic design of the plane, 
as we have often discussed, there is need of 
devices which will decrease its landing 
Bpe^ without affecting other desirable 
characteristics. 

In the prevention of fire, the production 
of a light weight engine on the Diesel or 
semi-Diesel principle, burning heavy, non- 
inflammable fuel, will be a great boon. 

There are many opportunities for engi- 
neers and inventors. 

Popularizing the Science of Flight 

TPHE properties of the wheel, the pulley, 
* the lever are instinctive with us through 
many generations of use. While the air is 
all pervading, it is invisible and very much 
of a mystery. Thescience of aerodynamics 
or air flow as applied to the airplane there- 
fore needs popularization, and a num^r of 
authors have undertaken to write simple 
accounts the theory and construction of 
the airplane. Such works will do a great 
of good to the cause of aviation. 
They are very much harder to write than 
technical treatises in which mathematical 
language can be freely used. We have 
reaautly received an excellent book of this 
type, '?The ABC of Flight’’ by W. Laurence 
Le PagOf published by John Wiley and Sons. 
In idnipie tanghage adth clear diagrams 
W SgpK the fundamental prin 
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dpilst uf fight, how stability and control 
an aiiplatie is built, and 
tim glfgients of dying instruction. 
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iUuahle hours 
^^iliOcaUse their sc- 
^ do their work 
^^Veworthwhile dol- 
^ _ i ilipense because their 
^ teeth last longer in hard 
use. Send for ccmy of booklet, 
•‘File Facts/’ FREE. 


SIMONDS SAW AND STEEL COMPANY 


Saw Af-ftlm'' Fitchburg, Mass. BoablisM 1832 

BRANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITIES 


W. OTTWAY CO. Ltd. 
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Actual Makers of Astronomical and Terrestrial 
Telescopes and Accessory Apparatus 

NEW CATALOGUE 

60 pages, fully illustrated, of 

TELESCOPES, ETC. 

Post free on application. 

Orion Works, Ealing, London, W.5 



fVtPY WffK. 
$1 A YEAR. 


TRIAL 

13 WEEKS 
^ 15 CENTS 

Yonr Mlihboti know tho Pathfinder and vwi wlU like 

It— the every week newe dlloet from the Nation a 

Center. Briiht. Intereatlnfi, dependable, dlfferenl— 


Magnified 225 Diametars 

Tiik U wkat thr tip «>( a Ity'a le« ia like whgn awMi throiith Uip 

ULTRALENS MICROSCOPE 

At laat a high jioweral micmacope ia 
wiililn the means of all who wish to 
study, observY* ,tml exiuTlmcnt w Ith the 
vast world of minute objects Invisible to 
the naked eye. Such fun it la. aa well as 
edueatlunal No 
technical train- 
ing rc(julrt*d, yet 
h u nd aof scien- 

tists and teuc'hem 
are usinR this in- 
Btniincnt. Gives 
enormous magni* 
fication and per- 
fect definiuon. 
Send 15.00 for 
complete outfit. 
Send for descrip- 
tive literature. 

ROAT A LOHMAN 
102 MStan. S«. 




French army rifle, moprl isor-as 

with rapier bayonet and loading 
eoeks on opening bolt: walnut etoeic. Weight 9 Ibe., 
barrel 81K Tnchee. ealiore 8 m-m. adjastable eleva^ 
sight. Complete for $18.86. Cartridges $1.40 for 80. 
leather sling, used for 50c. Shipping weight in 
» lbs. 872>page illustrated eataliw of guns wd mili- 
tary equipment f o^&(^^|P|S|^al for 8e stamp. 

FRANCIS BANNERIEAN SONS S0irwa]r.N.T.CItF 


Mechanical Engineering 


Learn at home 





Msohanioal ICnfilneerlne embraesa the design, construoifon and ^1 
one ration of machines and machine tools. It le a profession which 
ofTei's almost unlimited oppurtunlttoe to men who oomblne me- 
chanicsl ability with t^nleal training. 
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poiHlon aa a hfeohonical Engineer is through the 
home-atudy ooursea of the International School 
of Bnglneerlnf. INTERNATIONAL 

Theae oouraea are complete, up- to- SCHOOL 

date and eepeolally arranged to HP cNSINEERINQ 

moot the needa of the student , * .. 

who atudiet at home. They Raimis 

are particularly helpful Interuatlenal Oerr^ndedM Srteeia 

because they afe writ- Dept. 6122, Seranten. Penna. 

ten by well-known ^ WHhout east or obUgatlwi, pleam mnd me 
mechanical fgjj (Italia of your homo-study course In 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Aisociatej since 1846 with ike Scientific American 
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Chicago, III, San Francisco, Cal. 
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o 
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Associates in All Foreign Countries. 


COMMANDER RICHARD E. BYRD says : 


“Without these men the polar regions would 
never have heard an aeroplane engine.” 



INDUSTRIAL 
EXPLORERS 

By MAURICE HOLLAND 

“AS dramatic and interesting as the stories of those 
/Y who spend their lives in the unknown parts of 
the world/’ says Commander Byrd. 

Chapters About 

MILLER: 'I’lie enthusiastic boy who tumbled off a 
thfF ill Oklahoma in his first attempt to fly, now makes 
Curtis planes — each one faster than the last. 


Holland has done in this 

book for science in industry what 
Paul de Kruif did in his Mir- 
robr Hunters for science in 
medicine. It is composed of char- 
acter sketches of the real leaders 
of American progress.” — Edwin 
E SloMon. 


elv ] 

Mike,” he has now lighted the way of aviators and ships 
with his powerful searchlight brighter than the sun. 

REESE: He turned millions of pounds of wartime 
TNT into a safe explosive for farmers. 

McMILLAN: Trains thunder across gigantic viaducts 
in safety because this man’s insatiable curiosity led him 
to explore the atoms in concrete. 

And 16 Other Heroes 

SEND THIS COUPON 


“Holland’s book will present 
these heroes to the American pub- 
lic which owes them a great in- 
debtedness for many blessings 
which their laboratories have con- 
ferred upon our present American 
civilization.” — MIcIimI I. Piipin. 


HARPER AND BROTHERS. SA 12 

49 East 33rd Street, New York. 

lam enclosing S3 ,00, for which please send me a 
copy of INDUSTRIAL EXPLORERS. 

Name. .. 

Address 


Industries From Atoms 

(Continued frond pogd 646) 
Atchison, Topeka, and Santa Fe Railway 
during the last 16 years is of convincing 
interest. 

In October, 1913, a number of southern 
pine fence posts were placed along the rigb^ 
of way at Cleveland, Texas, to obtain in- 
formation on the relative life of untreated 
posts, posts treated with the standard 
preservatives— zinc chloride and coal-tar 
creosote — and those treated by various 
other methods and with materials claimed 
to possess preservative properties. These 
posts were inspected three, six, seven, 
eight, 11 and 14 years after being placed 
in service. 

A summary of these records indicates 
the comparative value of thorough treat- 
ment and brush treatment and of standard 
preservatives and non-standard materials. 
The untreated posts were decayed three 
years later. Brush treated posts and those 
treated with various non-standard materials 
were decayed in three years and removed at . 
various periods after seven years, the few 
standing at the end of 13 years being held 
up only by some heartwood still remaining. 
Posts, pressure-treated with coal-tar creo- 
sote and with 1.28 pounds of zinc chloride ; 
per cubic foot, were in excellent condition ! 
without signs of decay, after 14 years of 
service. Only one of the posts treated 
with the light absorption of 0.417 pounds' 
of zinc chloride per cubic foot showed decay » 
after 11 years’ service. 

Faith in Research Leads Firm on • 
Unique Path to Profits ^ 

E^ROM the manufacture of baking powder | 
^ to the production of sheet metal seema, 
like a long step for a manufacturer to take 
but such was the perfectly logical step, 
taken by the R. Hardesty Manufacturing' 
Company of Denver, Colorado, as a result, 
of their confidence in the economic value* 
of chemical research. 

The Hardesty Company made baking 
powder and flavoring extracts in Denver. 
Their baking powder cans were shipped to 
them from eastern manufacturers. Their 
research men pointed out that it would be 
quite feasible for the company to make its 
own cans and accordingly a plant was 
started. Eventually the demand for cans 
in the western district became so large that 
the company found it advisable to drop its 
original line entirely and devote itself 
exclusively to the production of containers. 

The research men were still on the job 
and advised the extension of the company’s 
line to include sheet iron irrigation flumes 
to replace the wooden flumes long used by 
the Cblorado farmers. Then came the sheet 
metal road culvert at first called imprac- 
tical. The research men made it practical* 
Tanks, valves, metal drums, street signs, 
measuring weirs, and many other products 
have been added, each after an investiga- 
tion of the technical possibility as well as, 
of the market situation. Thus for nearly 40 
years an industrial concern, far from the 
manufacturing centers, has kept busy and 
growing and today is still searching for new 
things to make to keep its facilities busy. 


Science Seeks Safer Safes 

CAFER safes b the goal of a regular 
^ program of scientifle study at the 
United States Bureau of Standard. Addi^ 
tions to the safe-testing equipment of tUi 


bureau have f^mpleted. 

With them, Wda m to nppliei to the 
safes before, dttrliig or aftor the Ore test. 
Such load apptootion wSl to made to de- 
termine the di^ee of strength and rigidity 
of safe structure required to preserve the 
proper alignment of door and jambs under 
ordinary conditions of use. Loads can also 
be applied to safes by methods that will 
give information on resistance to such im- 
pacts as safes receive from failure to build- 
ing walls and floors in Ares. 

The equipment has been further sup- 
plemented with a conditioning chamber 
that can be equipped for conditioning safes 
under given temperature and humidity 
conditions. The amount of water, free and 


SCIENTIFIC AMERICAN 












Although experiments in chemical 
laboratories subject concrete to all 
•orta of testa, it remained for a 
fire in Fall River, Massachusetts 
to produce this eloquent testi- 
mony of the fire-proof qualities 
of a concrete vault. This safe in 
the Ttoy Co-operative Bank pre- 
served all its contents, while steel 
filing cabinets were ruined 

combined, that the insulation of a safe will 
permanently retain determines to a con- 
riderable extent the effectiveness of the safe 
in preserving its contents from Are after a 
long period of use. Some manufacturers 
subject the safes alter Ailing, or the Ailing 
itself, to a drying process to drive off excess 
moisture. In Are-endimance tests of safes 
conducted sodn after they have been Ailed, 
the weight losses from water evaporation 
generally range from 15 to 80 percent of the 
weight m the insulation, or a water loss for 
the larger safes of from 800 to 600 pounds, 
equivalent approximately to 85 to 70 
galloiui* 


New IVlcto With the Carbonyl Radicle 

chemist can never guess into what 
^ Aetto bis lesearches will lead him. A. 
MiMptohf toe of the distinguished experts 
of Cmagii dye b*u3t, tos discovered a 
nto ahlirkh^ eompeund, a photographic 
sMI a Remarkable uew kind of 
e iwtot of bhr i:tiidy of tto 
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FLORSHEIM SHOE 

With keen dressers, on the campus as in 
business, Florsheim Shoes have established 
a high standard of shoe satisfaction. In 
$1 A Florsheims you find the newest and best . . . 

style, fit, and money’s worth of wear. 
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The Fhat-- S tyle M-313 


The Florsheim Shoe Company • Manufacturers • Chicago 


.Chmeric/jnsa^ 

j^NT ppOTECTlO)^ 
^ JPORPORATION U 


Backed by resources of more than 7,000,000 dollars our 
contracts will protect you against all patent and trade 
mark infringement worries. 

We do not practice law, but in case of trouble will 
employ your own attorneys. 

Write us for further information and we gladly will 
refer you to individuals and companies who have 
alr^dy enjoyed our protection. 
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Is One Year of Your Life 

Wortfi 

$ 2 . 50 ? 


characteristic properties of ferric cArhonyi; 
Fe(CO), a procedure adaptable as a sew 
method for making photographic copies. A 
remarkable substance called **Carbosyl 
iron” is formed when ferric carbonyl Is 
heated under special conditions. It is a 
very pure iron powder characterized by 
high permeability, low hysteresb, and low 
eddy-current losses, making advantageous 
its use in magnetic cores and Pupin coils. 
Its high purity and extreme degree of sub- 
division, however, make it especially 
adapted for catalytic uses: thus, when 
touched by a glowing match, it burns with 
an intense flame. 


Bruce Gould, in the ?<lew Tor\ 
Evening World, says, “It is worth 
one year of the life of all but per' 
haps a thousand people in this 
country. By that we mean that 
the rest of us could well afford to 
die a year earlier in exchange for 
the privilege of sharing the mind of 
Haldane only in so far as it is 
revealed in this book. Whatever 
we would do with that year will 
not be as important as reading — 

J. B. S. Hcddane's 

POSSIBLE WORLDS 

Dr. George A. Dorsey "Jound it unbehei'dWy fascinating 

and do you own die 

Six Keys To Science 

1 THE NATURE OF MAN 

^ By George A. Dorsey, Ph.D. 

Man and hw reactions in society by the author of “Why Wc Behave Like Human Beings.” 

2 SCIENCE OF TODAY 

* By Sir Oliver Lodge, Ph.D. 


“Extremely suggestive; one's mental horison is appreciably enlarged after reading it.' 


~H. r. Eve. Post. 

3 THE AGE OF THE EARTH 
* By Arthur Holmes, D.Sc. 

A fascinating introduction to geology, vividly and authoritatively presented. 

4 THE LAST JUDGEMENT 

♦ By J. B. S. Haldane 

Mr. Haldane looks ahead some forty million years and describes the possible end of our planet. 

5 THE STREAM OF LIFE 

* By Julian Huxley 

The modern trends of biology brilliantly and simply explained. 

6 WHAT 18 THE ATOM 

♦ By E. N. deE. Andrade, D.Sc., Ph.D. 

p.OO a KEY— f 8.50 for SIX KEYS and a YEAR OF LIFE 


HARPER &. BRO'l HERS 
49 East 33rd Street, New York City 

Gentlemen: Please send me 

□ Possible Worlds 

□ The Nature of Man □ The Last Judgement 

□ Science of Today □ The Stream of Life 

□ The Age of the Earth □ What Is the Atom 


Name Enclosed Find. 


Those Versatile X-rays 

There was an old maid from Duluth, 
Who, when she had left but one tooth, 
Made her living with ease 
"Biting holes in Swiss cheese. 

Now wasn’t she cunning, forsooth? 

Stop me if you’ve heard that one, but it 
just would perpetrate itself as a pr^ace to 



Address Send C. O. D 


At the University of Illinois, ap- 
paratus for research in the behavior 
of gases at high pressures has been 
developed in order to study the 
new methods of producing metha- 
nol (wood alcohol) from water gas. 
This photograph shows the catalyst 
chamber whore methanol is pro- 
duced by means of a mixture of car- 
bon monoxide with hydrogn gases 

this latest application of the X ray to the 
examination of the size and location of 
desired holes in that excellent comestible. 
In addition to that. Dr. George L. Clark 
in a recent issue of the CaUdyat reminds us 
of other new marvels of the X ray as 
follows: 

“The physicists have used them to ex- 
plore the inner structuse of atoms and the 
chemists have discovered new elements 
with the aid of X-ray spectographs. 

“There are three general types of X-ray 
examination; one deals with the gross 
structure of objects as shown by radio- 
graphs; second, the fine structure of matter 
as deduced from the characteristic X ray 
diffraction patterns produced by tlfeie sub- 
stance under examination; and third, the 
spectrographic study of materials used as 
targets in X-ray tubes. A lew typical 
filuetrations of the numerous pti^cal 
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For Xi w o i — Bu y Thio 

•'AII-mNE EXPRESS” tC 
Compute Conttructlon Set ^ 


No. 211 (Illustrated)— WiriR spread 33; 
length over-all 22. Made a recoid flight 
of 53 seconds, flying over 850 Un^t. Bodv 
is balsa wood; lacquer finish; wings ad- 
justable, releases when landing; special 
snaii fasteners holds motor in place; 9" 
finished propeller, detachable. Set in- 
cludes i>anels, ril)H, landing gear, etc., cut 
to shape; wing covering; dop( — everything 
needed, pai kcd in a box, with full instnu- 
tions and geared winder Postpaid $5.00. 
No. 211 A — Beautifully finished; silk wings; 
ready to fly. Price, Postpaid $10. 

*1 <«SKY-HAWK” Model *1 


No. 20 — Flics fast and far. Made of 
balsa wood; main wing lacquer finished; 
yellow stablliater; green rudder. Detachable 
metal hanger; win* landing gear, with 
celluloid wht'els. Ivtmgth 19«. Packed in box. 
with flying mstructions Postpaid $1. 

Other Mtxlels from iSc to $25. 


C/4> iMi 
•tfe. wHf 
tntloM* 19c. 
Ur bit, HtiP 
caUtog £ 



IROADFIELO REROPUNE M.. HuMtltMl, R.V. 




STANDARD 
STOCK 
GEARS 

Immediate 
Delivery 

Catalog Froa 

61 7A-AiTh St., PHILA., PA. 



fmeign abrk! 



uses of X rays in determining gross struc- 
ture include the determination of the 
symmetry of golf-ball centers, the ad- 
hesion of rubber to cords in tires, inspection 
of reclaimed rubber for nails and foreign 
matter, examination of insulated wire, the 
inspection for worm holes, knots and cracks, 
of wood used in airplanes, inspection of walls 
for hidden wires and pipes, examination of 
old paintings for retouching and for 
superposed pictures.** 

The examination of the fine structure of 
materials has been most fruitful in produc- 
ing invaluable fundamental information. 
In 1912, Lane made the brilliant discovery 
that an ordinary crystal will diffract X-rays 
in a manner similar to that in which a 
diffraction grating diffracts the visible light 
rays. So remarkable has been the develop- 
ment of this discovery that today we know 
more about the solid state of matter than 
either the liquid or gaseous states. These 
studies have divulged the arrangement and 
number of atoms in the ultimate crystal of 
many metals, alloys, and inorganic and 
organic compounds. 

Improved equipment has made it possi- 
ble to examine crystalline organic com- 
pounds as well as metals and heavy ele- 
ments. Hence today X rays are being 
utilized in efforts to interpret stereoisomer- 
ism, optical activity, and other properties 
of organic substances. Mixed crystals as 
found in paraffin waxes have been ex- 
amined and the diffraction pattern ob- 
tained was apparently that of one hydro- 
carbon. 

Colloidal and amorphous substances 
have been investigated more recently. 
Rubber, when stretched, has shown a 
crystalline fiber diffraction pattern. Cellu- 
lose has proven to be crystalline (rhombic) 
and to have the composition (C^HjoGJ,. 
Amorphous substances may exhibit pat- 
terns made up of 2 or 3 diffuse diffraction 
rings which appear to indicate the dis- 
tance of nearest approach of the molecules 
in the materials. The industrial applica- 
tions of X rays are almost countless. 






loi^d Pencils 


I DEAL for checking, figuring, 
sketching, drafting, etc. ^ for 
any work where emphasis is de- 
sired and useful as color symbols. 
Sharpens in a pencil sharpener. 


Bloc 

Rttd 


dlow 

^rpU 



Ormnire 8«pla 

Whitft ^ 

U. Blue Durk 

Pink Olive Green 

Lt Green Chr. Yellow 

Dieroon Violet 

Vexi^llon 


Asst No. 1116 — 12 Colors 
per boa— $ 1 .00 
Asst No, 1 117 - 24 Poficils 
per box— $2.00 

dtaltdaalart or write Jiract 
AMERICAN PENqL CO. 
542 Wilew Aveoiw 
Hebtken, N. I. 



Measuring the Temperature 
^ Flames 

F lames produced by the combustion 
of gases and vapors are used in many 
industrial operations; they cook our food, 
heat our houses, and even furnish motive 
power for our automobiles. The efficiency 
of flames in doing their work is often re- 
lated closely to their temperature, but up 
to the present time there have been few 
actual measurements of the temperature of 
such flames. 

The flame laboratory of the Pittsburgh 
Experiment Station of the United States 
Bureau of Mines is making direct measure- 
ments of the temperature of flames in con- 
nection with a study of the physics and 
chemistry of combustion and explosion. 
It has been found that the brightness of a 
flame colored yellow with sodium chloride 
vapor is directly proportional to the flame 
temperature, and in the method employed 
at the Bureau of Mines laboratory the in- 
tensity of this light is compared in a 
spectroscope with light from a tungsten 
band heated to a known temperature. 
Measurements have been made on flames 
of natural gas, methane, propane, and carbon 
monoxide and the work is being extended 
to include aQ the commonly used gases and 
vapors, mixed both with air and with 
oxygen^ and In different ty|>eB of burners. 


A Plant in This 
Fast Growing City 



Will Answer Your 
S.O.S.for Profits 


.^LlKEAUV theMrategio 
advantages of Roanoke have resulted in the 
location here of 113 different industries. 
Among them are the largest artificial silk 
(rHy(»ri) mill in the world and other indus- 
trial plants the largest of their kind in the 
South. Roanoke is also a distributing center 
for some of the nation*s lead itig manufacturers. 

What is it about Roanoke that attracts 
industries and enables them to prosper here? 
Why has Roanoke doubled its popiilation 
during the past seventeen years? What 
caused it to grow from a mere 669 inhabi- 
tants in 1880 to a community population of 
80,000 today? 

The ROANOKE BRIEF will give you the 
complete facts on this progressive Southern 
city. Write for it on your business letter- 
head now. Then you can see ^ for yourself 
exactly what advantages Roanoke offers your 
business. Now is a particularly favorable 
time to loc.ate in Roanoke because plans for 
its future growth have recently been formu- 
lated by industrial experts and city planning 
engineers. Address: Chamber of Commerce, 
217 Jefferson Street, Roanoke, Virginia. 

ROANOKE 

VIRGIMIA 


A Suggestion For Your 
Next Motor Trip 



VISIT 

Ikiaons VaUcy Rmert &<H'Uan aad 
Mountain Empire via Roanoke, llere^ 
you will find magnificen f mountaUi 
acenery , faacinating marvel* of nature* 
celebrated faiMtorir abrlne*. ohairmiug 
inn*, modem hotel*, good road* and 
bracing mountain air. Everytbing 
here to make your trip drlightfull 
Write for free tour-bonklet — "The 
Log of the Motori*t Through the 
Valley ofTirginia and the Shenan- 
doah. " 

CHAMBER or COMMERCE 
217 Jetfemon St. • Roanoke, Vhifbiln 
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Universal: 


Dy n a m i ca 1 ly .Balanced : 


Built to Precision Limits: 




These Features 
Characterize 

DtlMORE 

FRACTIONAL HORSEPOWER 

Motors 


Thousands of Dumore Motors are 
now rendering superlative service 
in floor polishers, oil burners, in 
delicate calibrating machines — in 
many products and many fields. 

An increasing number of manufac- 
turers whose products demand the 
use of vibrationless, trouble-free, 
dependable motors are adopting 
them. 

Designed and built to meet almost 
any speed requirements, in sizes 
up to horsepower, dynamically 
balanced to eliminate all vibration 
and constructed to precision limits 
which insure unusually long life, 
Dumore Motors are unquestion- 
ably the last word in small motor 
manufacture. 

To manufacturers whose products 
require the use of small motors of 
the high speed universal type, this 
company can offer a distinctive 
service. An inquiry will bring you 
the close .cooperation of both our 
Sales and Engineering Research 
Departments. 

WISCONSIN ELECTRIC COMPANY 
48 Snzteenth Street, Racine, Wisconsin 


Dumore 


FRAC3TIONAL HORSEPOWER MOTORS 
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The Back Yard Astronomer 

(Continued from page 665) 

blurring of the image due to the motion of 
the Moon when the telescope is not equipped 
with clock drive. 

“The enclosed pictures of the Moon were 
made with a six inch mirror and an eye- 
piece of about % inch focal length. I be- 
lieve I can make better ones, but these will 
^ve a fairjdea of what one can do with a six- 
inch mirror.** (One of these is reproduced 
in ** Amateur Telescope Making.** — Ed). 

**An ordinary negative eyepiece works all 
right, but an achromatic eyepiece would 
probably be better with high magnification.** 


Ikte0mb^t9)$ 

J. M. de jrager* Bmbdiif Keaotigo 48, 
Soerabi^a, Java, Bttdsh East IndkM, Mttt 
us rather long ago a photograph lAiOiiHbjkg 
progress on a six^lnch mirror. It is h long 
way from America to Java but wa have 
records of amateurs making telescopes In 
many other distant lands and we here nrge 
them to send us photographs and desinip^ 
tions of their telescopes. Says Mr. de Jager: 

“In my last letter to you I promised to 
write to you about my progress while mak- 
ing the mirror of my future telescope* As I 
have only a little spare time, 1 progress very 
slowly. I send you the photograph. Ydu 
can see that I am working temporarily in 
the open air.**-— A. G. Tel. Ed. 


The Heavens in December 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



NIGHT SKY: DECEMBER AND JANUARY 


M ercury is in conjunction with the 
Sun on the 18th, and is practically 
invisible this month. Venus is an evening 
star and is growing more conspicuous as 
she comes north. At the end of the year 
she remains abovd the horizon until after 
8 p. M. and is very prominent. 

Mars is in opposition to the Sun on the 
21st; he is in the western part of Gemini 
and about as far north of the celestial 
equator as he ever can get, reaching the 
high declination of 26^ 47* at the end of 
the month. This adds to his prominence 
but he is in the part of his orbit which lies 
farthest from the Sun and is therefore not 
as near the Earth as he was in 1924 or 1926. 
His nearest approach, which comes on 
December 10, leaves him at a distance of 
65,000,000 miles; He therefore appears 
smaller in the telescope and fainter to the 
eye than in recent yenrs; even so, he is a 
fine object— almost as br^ht as Stains* 


Jupiter is in Aries and may be seen intihe 
south about 8 p. m. Saturn is in conjtmo- 
tion with the Sun on the 18th and cannot 
be obsirved. Uranus is in eastern qu8d^ 
rature on the 26th, and is on the meridian 
at 6 p. M. Neptune is observable telescopic 
cally in the early morning. 

The Moon is in her last quarter at 9 
p. M. on the 3rd ; new just after midnight 
on the 12th; in her first quarter at 10 
p. M. on the 19th, and full at 8 P. M. on the 
26th. She is nearest the Earth on thO 84th 
and farthest away on the 11th. Ai aha 
makes her circuit of the heavens idle pamo 
Neptune on the 2nd, Mercury on the llth* 
Saturn on the 12th, Venus on the 
Uranus on the 20th, Jupiter on the 449ttdr 
Mars on the 26th, and Neptune lor th4 
second time on the 80tb. 

At 10: 04 p. M . on l)^eeinhpr 41# the 
jreachee tlm, sooitaetnmbM 
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Ue an Electrical Sp ecialist. IJ nusual 
opportunities in this fascinating work. 
Thoroughly practical course pretxares 
men, 16 and over, f or 1'echnical and 
Executive positions. Learn at Na- 
tional-world-famous school in Los 
Angeles. Unlimited chances for ad- 
vancement in California. 32 instruc- 
tors. Unexcelled equipment. 24th 
successful year. 1 7, 000 active gradu- 
ate* Hiprhest type training — practical 
— intensive — condensed for quick re- 
sults. Endorsed fully by electrical in- 
dqstry and vocational authorities. 
Nominal entrance requirements. Free 
Employment Service during and after 
graduation. California now spending 
$100,000,000 in electrical develop- 
ment. Large, illustrated electrical train- 
in^Catalog explains every- 
thing. Don't miss get- 
ting your copy. Free and KMBJEr 
[>ostpaid. Send name and nAAHT 
address on coufKin NOW. 


I D«pl 104 C, 4t06S».Fitu»rM. LOS AN«ELES. CALIF. | 

WANTED MEN 

A chane* to start your own buslnss* MAKING METAL 
TOYS AND NOVELTIES As Our Rsorsssnta- 
tivs olthsr lull tima or spars time 

Biff demand for 'loy Soldiers, Animul'i 
5 and lOc Store Novelties, Ashtrays. Auto 
U- Radiator Ornaments, cti . We conpemic In 

selling goods you make , also buy lltesc from 
/ TB you. Small investment needed to start and 
mf r M we help you to build up. WclurnlshCOM 
f PLETE OUTFI I'S and start you In well 

m^lns business. Absolutely NO FX 
,-ssPrr7 PERItCNCEand no spccLil place nee<led 
V lll'l A chance of a lifetime for man wdtli small 
1 lljT capital. Write AT ONCE for full In- 

1 VI furoMtlon. if you noun himinoM snd wont to bnmfis 

\ hlO CIIHIHTMAB OHDEUS now beioc olncod 

METAL CAST PEODUCTS CO . Dspi S, 1696 Bstloa RstJ. Nsw Ysrk Ciiy 


The Musical Sensation 

Iaccordeon 

, ^ Played by Music Rolls 



V fr — I’ll Pay You $20.00 a DAY 
HhIH lo Show My MYSTERY 
iA yH ■ lighter to Men. What 
Makes it Light? No Wind 
fU ■ hB| Can Blow it Out. Sanmle with Sales 
LBHH ® Sample Gold or Silver 

fffl^platedll.OO. Agents writefor proposition. 

luTW New Method Mfg. Co. 

Peak SA.-12 Bradford, Pa. 

ELECTRICAL^tlOBLEM ? 

Thff A. H. S. EUckricnl S«rvic« A Engingffrint 
Bitraau wtll »olv* th«m for you. W# aro hara ^ 
Mr*« you. r.O. W. W, rimHlma, tivw Tort. 


Send tor this 

I FREE aiALOG 

of self helps. 

New practical working methods for En- 
gineers, Mechanics, Automobile and Bat- 
tery Men, Electricians, Radio Men, Con- 
tractors, Carpenters, Painters, Decorators, 
Artists* Advertisers and other ♦echnical 
men. Over 200 books covering practically 
ail kinds of mechanical work. Write for 
your copy today. 

FREDERICK J. DRAKE A CO. 

EaaaiSiS ITI Na. MklOf an IHvA Chkam , U. S. A. 


The Scientific American Digest 

. (Continue^ from page 643) 
being placed directly under the hopper of 
the car. As the material falls down on the 
device a wide rubber-covered belt carries 
it away to a point for unloading into trucks 
or upon a pile from which another con- 
veyor may take it for storage or delivery. 
The belt of the unloader is operated by 
means of an electric motor or a gasoline 
engine, and as this means of power is 
detachable, the device may be easily 
handled by one or two men. Depending 
upon the nature of the material unloaded, 
the machine can easily handle from one to 
three tons per minute. 

Skyscraper Endurance 

TN a recent issue of Scientific American, 
^ there appeared an editorial entitled 
“Will Skyscrapers Endure?.” This edi- 
torial was based upon an alleged interview 
with Sir Edwin Lutyens the eminent 
British Architect, who is said to have 
commented on the condition of the steel 
work in the recently demolished old Mad- 
ison Square Garden. He is said to have 
criticized steel construction. 

The American Institute of Steel Con- 
struction, Inc., calls our attention to the 
fact that when the account of this alleged 
interview first appeared in America, they 
telegraphed Sir Edwin asking the basis of 
his reported statement. He cabled in re- 
turn that the statement was not authorized 
by him. 

The Institute in commenting further, 
stated: “Scientific American has plenty 
of authority for the position it has taken 
in the editorial insofar as the engineering 
problems are concerned, and you are fully 
justified in defending the American sky- 
scraper and the building practices followed 
in the United States.” 

We regret that we have given further cir- 
culation to this report which turns out to 
be baseless. 

Man Bed^me Erect-Postured From 
Pulling at Branches 

M an owes his present proudly erect 
position to a long line of tree-dwelling I 
ancestors. Brachiation — which means j 
pulling one’s self about among the branches 
— is the only way in which the spinal 
column could have gained an upright posi- 
tion, declared Dr. William K. Gregory of 
the American Museum of Natural History, 
speaking in Philadelphia recently before 
the meeting of the American Philosophical 
Society. A series of the upper arm bones of 
primitive mammals, lemurs, monkeys, and 
apes, shoiits increasing resemblance to the 
corresponding bone in the human arm, he 
stated, and there are many further details 
of structure, expecially in the hand and 
foot of man, that indicate a former tree- 
dwelling mode of life.— Science Service^ 

Food for the Fish 

D O bugs, millers, moths, dies, beetles, 
and all the other insects have any 
preference as to the color of the light 
around which they* like to swarm and 
swirl on warm summer evenings? No, 
says the Izaak Walton League of Fort j 
Wayne, Indiana, which has combined 
business with pleasure in the installation 
of floodlights of various hues around the 
lagoons in Lakeside Park there. 



With the Yule log hurning 
brightly and a pound canister 
beside him of the mildest, most 
fragrant pipe mixture that ever 
came out of the South-— 
what more could a man ask? 
Give him the pound can of 
Sir Walter Raleigh Smoking 
Tobacco for Christmas. It’s 
protected inside by heavy gold 
foil and the canister comes in 
a handsome Christmas carton. 

Brown 6c Wtlliaroson ToImcco Corporattoo, 
Winsion-Salein and Louisville 



SIR WALTER 
RALEIGH 


Who discovered how good a pipe can be 
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Booka and Infortnnilon on Patents 
and Trude-Marka by Requeat 

Associates in All Foreign Countries 


NATIONALLY KNOWN MANUFACTURER 

with country wide sales organiaoitiuii, splendid mfg plant, 
ample capital, annual sales running into millions and Invest- 
ing half-million annually in advertising, desires to add and 
market new articles of merit. Patented household and 
mechanical specialties espedally desired Mfrs. ami Inven- 
tors. having worthy articles whlcli have not devclopc<l ku< - 
cessiuliy b^ause of lock of caplUil, sales organization or 
.other reasons, should get In connection with advertiser 
Owners of newly patented household and nicchunit ai de- 
vices, ready to muriect may find it extremely profitable to 
write, giving full information, for the advertiser Is In posi- 
tion to develop big soles in a short time cm .my item that 
fits into his business Address f'h.iilea G 1‘erry, 110 N 
7th St., St. Louis. Mo. 
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n East 42tiil St* MunrnTKiHfssit N«w Yoric City 

I SELL PATENTS 

If you wish to add New Produrts to your line, 
or have a good Patent to hoU, write me — 

CHARLES A. SCOTT 

, EstabUshed 1900 

I 773 SA Carson Ava. Rochester, N. Y. 


We are equipped 
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manufaot u r i n g 


MODELS MADE 

Tooh and Special Machinery 

ATLAS INDICATOR WORKS 

ISO N. WelU Street CHICAGO, ILL. 


Are You Matter or Slave? 

Are you s prey to sny chance idea that happens to lake 
possesMon of your mind^ Are you a slave to your 
thoughts, emotions and fears? Or do you control your 
thinking procesa, making your thoughts, feelings and 
ambitions work for you? Be a leader — not a follower. 

SEND FOR FREE ILLUSI RATED BOOKLET 

ROBERT L* LUFBERY 

B29 American Av*. Long Beach, Calif. 
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Visitors to the park might, with reason, 
be led to believe that the colored flood- 
lights had been installed to add to the 
natural beauty of the park, but there is 
more to the story. The underlying motive 
for the lights is that in the five lagoons 
of the lake are fish of many kinds and 
sizes, for the lake is used as a hatchery 
by the disciples of Izaak. Fish must be 
fed, and they prefer insects. But a hatch- 
ery, with its concentrated population, 
needs an extra abundance of insects above 
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The waterproof light under this | 
fountain attracts insects at nii^ht 
and the spray throws them into 
the water as food for the fishes 

and in the water if all the finny denizens 
are to have their appetites appeased. And 
hence the lights to lure the insects to their 
destruction. 

Some might think that enough had 
been done for the fish by the installation of 
the lights. Plenty of the flyers would 
circle the lights until tired, and then drop 
into the lake or even directly into the 
gaping jaws of the waiting fish— and 
enough of them would also fly low enough 
so that the more lively fish could obtain 
their food by quick jumps into the air. 

But no unnecessary or undesired exer- 
tion for Fort Wayne fish, says the league. 
If the fish would rather wait and have 
their dinners served, it can be arranged. 
Hence the installation of sprays, not to 
wash off the bugs, but to wash them into 
the lake. And the sprays serve still an- 
other purpose, for they aerate the water — 
to say nothing of the fact that the beauty 
of the lake is further enhanced by them. 

Operation of the fish hatchery is con- 
ducted jointly by the city park board and 
the local chapter of the Izaak Walton 
League. The bug-catcher installation in- 
cludes five General Electric submarine- 
type floodlights, equipped with different 
colored glass fronts, installed within ring 
sprays. 

Pineapple Water Tank 

R earing its SO-ton bulk ISS feet into 
the air, a giant water tank stands 
atop the new 600,000 dollar office and 
warehouse building of the Hawaiian Pine- 
apple Company at Iwilei, Hawaii. It 
has been shaped and painted to represent 
a ripe pineapple, even to the green steel 
"^leaves'' of the crown. It will serve ps a 
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Inventions Wanted 

by large manufacturing firm with large 
sales organization. Will operate under 
license or outright purchase. Address 
the President, 

P. O. Box No. 1675, Cincinnati, Ohio. 


It’s “blind work'^ at any machine 
where the record of output isn't in 
sight. Your workman needs his 
eyes wide open — fixed on his 
record —on a Veeder-Root Coun- 
ter. Then, he sees where he stands 
on production hour-to-hour. He 
governs his work to get more re- 
sults. 


MnttothisDid UOT 




mm iFdSi' Wdlar. 


The water tank on a building of 
the Hawaiian Pineapple Company. 

It serves as fire-protection and as 
a beacon for harbor navigators 

760 watts are installed in each. The 
supporting tower is painted so that, when 
the tank is lighted, only the tank will be 
visible, the effect being that of a giant 
pineapple suspended in the sky. 


New Camera Films Give Correct 
Color Values 

AMATEUR photographers with roll 
film cameras can now take pictures 
of colored objects in which light red ob- 
jects appear light, while a dark blue photo- 
graphs dark. A large film manufacturing 
concern in London, England, is now pro- 
ducing “panchromatic" roll films. These 
do not take pictures in natural colors, but 
they do reproduce color values correctly. 
With ordinary films, red photographs black 
or very dark, while blues appear very light. 

Panchromatic plates have been on the 
market for some years, while similar film 
has been made for use in movie cameras. 
However, it has never been obtainable be- 
fore for roll film cameras, which are most 
commonly used. The film is not very 
much more expensive than the ordinary 
kind. As the films are sensitive to red 
light, they cannot be developed with the 
ordinary red dark-room lamp. The film 
manufacturers, however, will develop them. 
— Scssucs Sersfoe. 


when you ask the workman for 

more production from his press. Point 
to the dial, and the amount you expect it 
to register. Ask for a definite, measured 
increase and see it recorded on the Coun- 
ter! Check it regularly. 

The VeedeR'Root Press Counter shown 
above counts reciprocating movements, to 
r cord the output ot any type of press or metal- 
stamping machine. Sets back to aero by 
turning knob. Price, $10.50 (list). Ask for 
special Prcuis Counter arcutar. 

The small Revolution Counter 
below registers one for a revolu- 
tion of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 

its mechanism 
will stand a very 
high rate of 
speed, making it 
especially suit- 
able for light, 
fast-running ma- 
chines and most 
adaptable to ex- 
perimental work. 
If run backward 
the counter sub- 
tracts. Price, $2.00. (Cut 4/5 size.) 
Small Rotary Ratchet Counter, to 
register reciprocatmg movements of 
small machines, also $2.00. 

Our green book ehowa inetru* 
ments that count everything 
on earth.** See them—by tend- 
ing tor the book. 
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Our Choice of Recent Books 


Handbook Encyclopedia of Engineering 

A COMPACT collection of engineering data giving 
the essential facts about a very large variety of 
important subjects related to engineering and manu- 
facturing practice. Summaries are given covering 
conclusions, results, usable data, and underlying 
principles and the handy size makes this work a 
welcome addition to every personal library. 

$6.00 postpaid. 

Chemistry in Medicine 

By Farty^Three Scientists 

T HB death of a beloved daughter from an obscure 
disease fximished the inspiration to present to the 
world an outline of all available knowledge and the 
unknown gaps between them as well, of the accom- 
plishment of chemistry in medicine. No more im- 
posing array of scientific authors was ever presented 
under one cover and a real accomplishment must be 
noted in that the presentation of each subject is com- 
prehensive and yet comprehensible to the lay reader. 
A vital contribution to health literature. Full de 
luxe binding. Bible paper. 780 pages. 

$2.15 postpaid. 

The Outline of Radio 

By John V. L. Hogan 

A ppearing some years ago this book has been 
. one of the standard popular works. It is now 
thoroughly revised to include the very latest practice, 
which makes it one of the most desirable for personal 
and library use. $2.15 postpaid. 

The Engineer 

His Work and His Education 

By R. L. Sackett, Dean of Eng,, Penna, State College 

P ARENTS and young men frequently request 
advice and information concerning various lines 
of activity into which their fancy leads for a life work. 
The author here quite happily outlines the career of 
an engineer in all the various branches, in terms 
understandable to anyone, and yet the subject is 
covered in a way to afford succinct information for the 
questioning mind of the older person. $1.60 postpaid. 


The Falls of Niagara 

By G* C, Forrester 

M ecca of tourists and honeymooners, Niagara is 
equally interesting from a geological standpoint. 
Much has been written on this subject but here for 
the first time is presented a complete and connected 
story of all that is known of its formation and the 
subsequent changes, step by step. $2.65 postpaid. 


The Handwriting on the Wall 

By Arthur D. Little 

A WORLD-renowned chemist gives his inter- 
pretation of the contribution of science to 
manufacturing, and shows chemistry as an invest- 
ment which indicates the trend of future develop- 
ments. Our resources and the problem of their 
utilization, as well as our obligation to that small 
group of scientists who must be depended upon for 
the maintenance of this progress, are stressed. 

$2.65 postpaid. 


How Animals Find Their Way About 

By E, Rabaud, Prof. Biology, Univ, Paris 

A n interesting study of orientation and the rec- 
. ognition of places by animals. Among the 
subjects discussed are the hypothesis of a muscular 
memory and the role of smell. The greater part of 
the book deals^ with investigations concerning in- 
vertebrates, especially insects. An unusually in- 
teresting study. $2.90 postpaid. 

The Lure of the Lock 

By A. A, Hopkins, Asso. Ed. Scientific American 

O STENSIBLY a catalog of the unique Mossman 
collection of locks, around the list has been 
cleverly woven the romance and lure pf many in- 
teresting historical events germane thereto. A 
contribution of technical worth and admirable 
presentation, sponsored by The General Society of 
Mechanics and Tradesmen. $5.00 postpaid. 

One Hundred Years of American 
Railroading 

By J. W. Starr, Jr. 

W ITH the active co-operation of innumerable 
railroad officials and manufacturing concerns 
where association was of essential importance, this 
book develops a considerable amount of original 
material. All official records were made freely 
accessible and thus the result is as nearly offidid as 
it was possible to make i^ A valuable contribution 
to industrial history. $8.65 postpaid. 

20Hr8. 40 Min. 

By Amelia Earhart 

O F all the accounts of trans-Atlantic flight tiiis is 
the literary gem. Obvioudy from 1^ pea of 
one who commands the turns and shadw ol langdage, 
trenchant statement is followed by piquant qi^ 
•which in a turn develops into a lufficrous 8^atioa« , 
One of the most delightful accounts of adventmre 
that has appeared. $2.50 pocttpaidi. 
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Memories and Reflections 

By the Earl of Oxford and Asquith 

A n autobiography of unusual interest and scope 
. covering as it does from 1852-1927 and giving 
the Premier's frank opinions of all the personalities 
with whom he was in such close contact. So many 
glimpses behind the scenes of such vital periods as 
the world war and such dispassionate presentation 
of most turbulent times, makes this work intensely 
interesting as it is valuable historically. 2 Vols. 
octavo. $10.30 postpaid. 


The American Scrap Book 

The European Scrap Book 

A COLLECTION of the year's best thought and 
achievement as expressed in the writings of 
those who have the ability to inspire and lead. The 
selections are chosen with such admirable judgment 
that one reads on scarce realizing that he is skipping 
from one short monograph to another. It is indeed a 
"Golden Harvest" of thought and achievement. 
2 Vols. $10.30 postpaid. 


New Human Interest Library 

The Chita and His World 
Stories of Science 
Great Industries 
Our Country in Rotnance 
Around the World 
Leaders of All Times 

R arely is a work built upon more intrinsically 
sound lines. Each volume bound in its dis- 
tinctive color for the more ready recognition of its 
contents, forms a cognate whole. The series pro- 
gresses both in breadth of interest and treatment, 
thus carrying in itself an education value of no mean 
pBoportions. The style, while simple and clear for 
ready comprehension, attains a higher standard than 
is met with in many works of this kind. Altogether, 
in contents and production, an addition of value to 
any household library. By subscription. 

England 

By Cyril £. Robinson 

T he history of British progress from the ear^ 
ages to the present day emphasizes the economic 
and political development in a readable, compre- 
hensive way. It gives in one volume what was 
printed in England in four, and covers to the close 
of 1927. A complete summary and chronological 
table is a valuable feature. $6.20 postpaid. 

Oddities 

By R. T. Gould, Lieut. Commander, R. N. 

A BOOK of unexplained facts of strange happen- 
ings divested of legends: the evidence is care- 
fully sifted until only the startling occurrence remains 
to baffle and fascinate the reader. $4.16 postpaid. 


The Stream of History 

By Geoffrey Parsons 

F rom the earliest conception of our earth as a 
fragment of the sun, down through the ages, the 
great episodes of the past are recounted with a 
largeness of vision, sanity, and sense of proportion 
which blend all into a continuous sequence, and carry 
the reader along with eagerness. A fresh, vigorous 
treatment of intrinsic merit. $6.20 postpaid. 


Hill Country 

By Ramsey Benson 

T he biographical novel that won the $7500 dollar 
Stokes-Forum Magazine Prize. A powerful story 
of pioneer days in Minnesota; the fight between 
Yankees and Swedes, between farmer and railroad 
interest, and over all, the influence of James J. 
Hill. $2,50 postpaid. 

Tamerlane 

By Harold Lamb 

T he author of "Genghis Khan" which has created 
so much favorable comment, here gives us the 
story of another of the more or less legendary charac- 
ters of history. The "Earth Shaker's" life and 
accomplishments are told with a fidelity to fact which 
is the result of research in such original sources as 
the chronicles of early Jesuit records of travel in the 
Orient. $4.00 postpaid. 

Famous Seamen of America 

By E. M. Powers 
H. H. Webster 

A COLLECTION of lively sketches of our great 
voyagers, explorers and fighting men. There is 
something inherent in all of us that responds to these 
stories of adventure and accomplishment. One is apt 
to read through this book at one sitting. $2.10 postpaid. 


Indian Heroes 

By J. W. McSpadden 

I N an impartial spirit, though told from the Indian 
viewpoint, these stories are an attempt to record 
the true facts. Much can be learned here for the 
first time, and while this book is primarily intended 
for the youngster, its perusal by his elders will be 
illuminating. $2.10 postpaid. 

The Father 

By Katharine H, Brown 

N ew England village life of 1850 with all the 
vivid color of the period, is portrayed with a 
sure and precise touch. 'This novel was awarded the 
25,000 dollar prize in the Woman's Home Companion 
John Day Novel Competion. $2.00 postpaid. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees 
and Owners of Trademark Rights 


The Flying Paster 

I NTO one end of a mammoth printing 
press a roll of plain paper is being fed. 
Out from the other end drops, faster than 
you can count, copy after copy of a 64- 
page newspaper, completely printed and 
folded. The roll of paper is about ex- 
hausted. Paste is placed on the outside of 
the loose end, the press is slowed down a 
bit, a motor-rotated reel brings up a new 
roll in contact with the old, and the press 
speeds up again. The old expired roll is 
removed from the reel and a full roll put 
in place. 

This joining of the old and new rolls 
is a practice termed “a flying paster,” and 
permits a continuous feeding of paper to 
the press without stopping the press to 
change from one roll to another. In news- 
paper printing, where every saving of a 
moment's time is of the greatest impor- 
tance, its achievement is of great value. 
How valuable it may be to the holder of 
the patent is evidenced by the fact that in 
five years he made installations in large 
newspaper offices for an aggregate price of 
1,300,000 dollars. 

The inventor, Irving Stone, applied for 
his patent in 1900, but it was not issued 
until 1916. Before that time he had 
assigned his rights to one Kohler. Only 
in 1919 did it begin to be adopted widely 
and rapidly. In that year the Cline Manu- 


findings are illuminating on the question of 
prior public use. 

The Cline arid Westinghouse companies 
contended that the patent was invalid on 
the ground that the device was used more 
than two years before the date the patent 
was applied for. They showed that Stone, 
who was mechanical superintendent for the 
Chicago News, had installed there a multi- 
reel feeding device for two new presses. 
Soon thereafter, it was shown, the press- 
men became so expert that they could^cut 
out the expiring roll and paste the severed 
web to the new roll, thus continuing the 
operation of the press by very materially 
slowing it down, but not stopping it. This 
was in a sense a flying paster, manually 
made. The testimony of witnesses as to 
their recollection of the exact method of 
operation in 1897 was more or less con- 
tradictory. 

‘Tt is quite elementary,” says Judge 
Alschuler, ‘‘that to strike down a patent 
upon the ground that the patented article 
was in public use more than two years 
before the application was filed, this fact 
must be established by evidence so clear 
as to satisfy beyond reasonable doubt; 
and the evidence must so satisfy not alone 
as to the time, but also that the use was of 
the very thing which was patented.” 

That the inventor and the assignee 
appreciated the value of their patent is 



The fact that **knocking down” by conductors on street cars and ^uses in 
the United States amounts to 40,000,000 dollars a vear, has provided John F. 
Ohmer with an opportunity for invention. His device not only records the 
stiting the points between which the passenger is 
traveling It may eliminate the selling of tickets in stations 


facturing Company, in conjunction with 
the Westinghouse Company, installed press- 
feeding machinery embodying the Stone 
invention in the plant of the Chicago 
Tribune, undertaking to protect the THbune 
against all claims for infringement. Kohler 
sued the Cline and Westinghouse companies 
and at last obtained a decree from the 
Federal District Court for the Northern 
District of Illinois, holding the patent valid 
and infringed. The case was appealed and 
now Judge Alschuler has written the opin- 
tho Circuit Court of Appeals. His 


evidenced by the long time they kept it 
pending, for the purpose, apparently, of 
putting off the date of expiration as late as 
possible. It is a costly process and some- 
times a dangerous one, but it is wholly 
within the law. On this point Judge 
Alschuler says: 

”The defense of invalidity urged in the 
District Court, based on delay in prosecu- 
tion of the application for the patent, is 
not seriously urged here. That the prose- 
cution was most extraordinarily procrasti- 
nated is manifest from inspection of the 


file wrapper, which shows a pendancy of 
14 years, without as much as an inter- 
ference proceeding to consume the time. 
Applicant made 12 amendments, in each 
instance delaying within a week of a full 
year following the next proceeding action 
of the Patent Office. But this being within 
the law as it then was, the validity of the 
patent is not thereby affected.” 


Stopping Leaks in Radiators 

OOW many a “tin can tourist,” finding 
a leak in the radiator of his car, has 
gone into a drug store, bought some flax- 
seed, dumped it into the water in the 
radiator and then forgotten about it? Or 
maybe he used rice flour, oatmeal, sugar, 
flake asbestos, or graphite. They also 
would stop such a leak just as well. 

Louis J. Stern, of Boston, however, saw 
possibilities in such a method of stopping 
a radiator leak. On October 16th, 1918, 
he obtained a patent on a method of stop- 
ping leaks in metal vessels which “involves 
the employment of a leak stopping ingre- 
dient which with water is adapted to form a 
colloidal solution.” In his patent Stem 
stated that the essential constituent of the 
composition is a substance commercially 
known as cube gambier, which is an extract 
from certain trees or shrubs and contains 
catechin and tannin, although some other 
bark extracts may be employed. 

It was no great time before the leak 
stopping compound was on the market in 
half-pint cans at six dollars each. The 
inventor's assignee, E. R. Tolfrcie, was 
making it in his plant known as X Labora- 
tories, and selling it at that price. And 
S. G. Wetzler, of the Blue Seal Chemical 
Company, began to make it too. The use- 
fulness of the solution is evidenced by the 
large public buying at the high price. It 
was used on most of the long distance air- 
plane flights beginning with the NC-4 trans- 
atlantic flight in 1919, and including the 
McMillan Arctic expedition of 1926. 

Tolfree sued Wetzler for infringement. 
He lost in the Federal District Court in 
New Jersey, but took the case up to the 
Circuit Court of Appeals. There the lower 
court was reversed, the patent was declared 
valid and Wetzler was ordered to make a 
complete accounting. Judge Buffington 
said: 

“The results in metal leak stopping by 
this fluid solution present a case of an 
unusual kind and we are satisfied the con- 
tribution of this patentee to the art was one 
so effective, unlooked for and simple as to 
brand it unusual in character. 

“Moreover, the disclosure was original 
and novel. Gambier had been used for 
years in the tanning art and in other ways; 
its qualities were known. But no one 
before Stern conceived the idea of using 
gambier in suspension in water where the 
solution would remain fluid until a leak 
occurred. 

“Th^ use of gambier far such purpos^, 
its continuing in suspension in water, its 
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faculty of not clogging the channel, its 
solidifying when escaping through the leak, 
all matters elemental in this method and 
use of colloidal state, made a combination 
so unusual, unexpected, novel and useful 
as to place it in the zone of invention/* 

Judge Davis was not impressed by such 
reasoning. In a dissenting opinion he said: 

*'The evidence, as a whole, amounts to 
this: Gambler used as a composition by an 
old method, well known in the prior art, to 
stop leaks in metal vessels, such as automo- 
bile radiators, is ^superior* to other com- 
positions used in the same way. Such use 
of gambier in my opinion does not consti- 
tute a valid method patent. I think the 
decree of the District Court should be 
affirmed, and so I am constrained to dis- 
sent from the majority opinion of the 
court.** 


Mortgages and Admiralty Liens 

W HEN is a boat not a boat? 

About the answer to that question 
recently revolved a 300,000 dollar mortgage 
foreclosure suit. The Federal District 
Court for Southern Florida answered one 
way, and the Circuit Court of Appeals for 
the Fifth Circuit in exactly the opposite 
way. Here are the facts. 

The Shoreland Company, a Florida Cor- 
poration, owned a tract of land on Bis- 
cayne Bay and was engaged in filling it by 
pumping sand and other material from the 
bottom of the bay. For this work it 
acquired the steam suction dredges Law- 
rence and MasmchuseUs. In October, 1926, 
Robert McArdle filed libels against both 
dredges, claiming maritime liens for sup- 
plies, equipment, labor, and money ad- 
vanced. A number of other parties filed 
similar liens. The J. C. Penney Corpora- 
tion held a mortgage for 300,000 dollars 
covering both dredges. In October, 1927, 
a decree was entered allowing the claims as 
maritime liens and allowing also the claim 
of the J. C. Penney Corporation under its 
mortgage, subordinating it to the maritime 
liens. The dredges were sold and the 
money deposited in court. The maritime 
claims absorbed the entire proceeds. The 
holder of the mortgage apparently was out 
of luck; it took an appeal. 

The whole case hinged on whether the 
dredge boats were boats, and, therefore, 
subject to admiralty law. If so, the claims 
of the maritime supply men should be 
satisfied first; if not, the mortgagee was 
entitled to its share. Judge Foster, writ- 
ing the opinion of the Circuit Court of 
Appeals, straightened it out as follows: 

‘There is no doubt that a dredge boat 
engaged in navigation, or in doing work for 
the purpose of improving a channel, or that 
will be an aid to navigation, in certain 
circumstances, is subject to admiralty 
jurisdiction, but a distinction is made where 
a vessel or other floating structure is not so 
engaged. It is essential that in order to 
maintain an admiralty lien on a vessel for 
supplies or advances, that she be at the 
time engaged in a maritime venture. It is 
clear that such is not the case here. 

“Of course, the dredging deepened the 
water where the material was removed but 
that was merely incidental to the work being 
done. The dredges were not engaged in 
either commerce or navigation. The pur- 
pose of employing them was to make im- 
provements on land, not for the purpose of 
aiding maritime commerce, but to fill up 
the land, in order to bring it to the required 
grade, for the purpose of tfhle. The prin- 


ciple underlying maritime liens is that the 
supplies furnished are intended to benefit 
the ship and not the owner. No maritime 
liens were created on the dredges for any of 
the supplies, or advances shown to have 
been made.** 


Chile’s New Regulations 

^T^HE Chilean government recently has 
promulgated a new regulation settling 
some questions which have caused con- 
siderable controversy in trademark regis- 
tration. Among the changes is a new 
interpretation of the right to register. 

Heretofore anyone could register a trade- 
mark, provided it had not previously been 
registered and it did not fall within certain 
specific exceptions. Ownership of the 
mark was conceded automatically to the 
registrant. 

Under the new interpretation, the Trade- 
mark Office will undertake an investigation 
to ascertain whether the person applying 
is the manufacturer or the dealer in the 
article, or is the owner of the establish- 
ment which the mark signifies, or whether 
the mark has not been registered or in use 
within the country for a period of at least 
one year. Publication will be made of 
applications at least 30 days prior to 
acceptance of registration, and owners of 
marks may contest the application, pro- 
vided they can prove prior ownership and 
use within the country for at least a year. 

If the trademark has been in use for 
more than a year by two or more persons, 
the registrant must permit the others to 
continue using that mark. Certain defi- 


nitions also are given as to what coir 
stitutes graphic or phonetic similarity 
which would prevent registration. 


Our Changing Trademark Law 

T ime was when the rules governing 
ownership of trademarks were simple 
ones. A man could not extend his mark 
beyond the class of goods he sold. Another 
might use the same trademark for dis- 
similar articles and the first user would not 
be heard to protest. What harm woidd it 
do a piano manufacturer, the courts 
reasoned, to have a hosiery mill use the 
same trademark? One could never by any 
stretch of the imagination divert sales from 
the other. 

That there is a change in the attitude of 
courts, however, is indicated by the suc- 
cessful effort made by the Yale and Towne 
Manufacturing Company to prevent the 
Yale Electric Corporation from registering 
the notation “Yale** for flashlights and 
batteries. Yale and Towne make locks. 

*Tt has of recent years been recognized,’* 
declare Judges Learned Hand, Swan and 
A. N. Hand in the Circuit Court of Appeals 
for the Second Circuit, “that a merchant 
may have a sufficient economic interest in 
the use of his mark outside the field of his 
own exploitation to justify interposition by 
a court. His mark is his authentic weal; 
by it he vouches for the goods which bear 
it; it carries his name for good or. ill. If 
another uses it, he borrows the owner's 
reputation, whose quality no longer lies 
within his own control. This is an injury 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications ^ rate 25c per word each 
insertion; minimum number of words per insertion 24^ maximum 60. Payments must auonh 
pany each insertion. 

Official copies cf any peUents listed in this section at ISc each; state patent number to insure 
receipt of desired patent copy. 


Pertaining to Apparel 

Corset — A one-piece knit Beamless and 
shaped combination corset and brassiere, which 
will act as a reducer, and has an upper curved 
portion at the front. Patent 1683510. O. C. 
Wiese, c/o Leon Rubenstein, Security Mills, 
Inc., Newton, Mass. 


Pertaining to Aeronautics 


Aircraft — Having means whereby the ends 
of the planes or wings may be projected during 
the take-off, or during landing, and can be drawn 
inwardly at the will of the operator during 
flight. Patent 1686014. A. A. Anderson, 80 W. 
40th St., New York, N. Y. 


Chemical Processes 


Centrifugal Liquid Crucible— Comprising 
a vessel provided with a refractory lining and 
adapted to contain molten metal to form a 
crucible, an electrical conductor embedded in 
the lining, and means for rotating the vessel. 
Patent 1684800. J. Maximoff and M. S. 
deCosta, c/o C. Chctssei^ent, 11 Boulevard.de 
Magenta, Paris, France. 


Designs 


Design for a Pincushion— Patent 76237. 
Enien I.. Harrison, 847 Lexington Avs., New 
York. N. Y. 


Design for a Weather Vane — Patent 76816. 
E. W. Lawson, 509 “O** St., West Palm Beach, 
Fla. 


Electrical Devices 


Radiant-Heater Attachment— By which 
the heat generated is circulated by thermal action 
through the interior and against the exterior of 
the attachment thus increasing the heating 
efficiency. Patent 1682088. O. L. Davenport, 
Jr., 1430 W. 52nd St., Los Angeles, Calif. 

Radio Receivino Circuit— The object of 
which is to overcome objectionable radio fre- 
quency wKdliations originated either in the re- 
ceiver itself, or imposed upon the receiver by 
external impulses. Patent 1685048. J. M. 
Cartwright, Helena, Ark. 

Rheostat^-OI the grid type having a sup- 
plementary or auxiliary grid by the partkmlsr 
use of which alternating current may be adaptsd 
to welding purposes. Patent 16867U* T. B. 
Moorer, Summerville, S. C. 

Attachable Shower— Which may be readily 
secured to a bath tub without the as^taace of S 
plumber, will guide the water into the tub, Shd 
prevent splashing the floor* Patent 18S5t^ J • 
C. Sheller, 410 St Chagai Rd., Maywood, 111. 

SoARiFTBR T 00 TH--S 0 oonstruded ss to psrttdt 
of reversal in its shank, ItbefSby presenting, S 
fresh, point for engagiag the *nad 
face 4a be worked Patent l68oi6lL Cl. % 
OUbert, c/o QflbM Mfg. Co., 
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even though the borrower does not tamiah 
it, or divert any sales by its use, for a 
reputation, like a face, is the symbol of its 
possessor and creator, and another can use 
it only as a mask. And so it has come to 
be recognized that unless the borrower’s 
use is so foreign to the owner’s as to insure 
against any identification of the two, it is 
unlawful.” 

Patents for Color Sequences 

A n interesting example of the distinction 
‘ between what is patentable and what 
is not, is provided by a recent decision 
of the Board of Appeals of the Patent 
Office allowing some of the claims in a 
patent application by Charles Stolp, Jr., 
and rejecting others. Some of Stolp’s 
claims were for a roof of such a color 
arrangement that a distinctive pattern was 
avoided. These were held to be unpatent- 
able, since they were for the production of 
an ornamental effect and did not come 
within any of the statutory clauses of 
invention. * 

On the other hand, claims were allowed 
which were directed to a package of colored 
shingles so arranged, that the builder can 
take them in the order in which they are 
packed and produce the color effect desired 
on the roof. 

The Board says: 

‘Tn our opinion, anyone should be free 
to use his own judgment as to the obtain- 
ing of a proper effect, and we do not see 
that the use of a larger number of shingles 
of the predominant color, a smaller number 
of a harmonious shade and a still smaller 
number of contrasting color of itself would 
produce the result which in the end must 
come from the judicious distribution of 
these shingles on the roof. 

“Claims 5 to 1 1 inclusive, cover a package 
of shingles of different color which are so 
arranged in the package, that when laid in 
regular order on the roof, the desired effect 
will be produced without requiring any 
special care on the part of the workmen. 

“We do not think that the package of 
playing c^rds cited by the Examiner, 
would suggest this investion, and we 
believe there is sufficient merit in these 
claims to justify their allowance.” 

Steel Wool to Catch Soot 

T here are two ways in which an 
inventor might start to work. He 
might take an article and seek out a way 
to use it, or he might see a need for some 
article to perform a certain function and 
then seek for such an article. In either 
case, the inventor is beginning with a solid 
foundation; his measure of success depends 
upon how practical he is. 

Using one of these situations as a basis, 
Maxemilean Koehler made an invention. 
He recognized that greasy soot arises from 
a kitchen range oven and fouls the kitchen 
walls and hangings. Others, attempting 
to remove the soot and grease from heated 
gases have tried asbestos fiber and other 
filters, but they have been unsuccessful 
because the filtering material quickly 
became foul. Koehler conceived the idea 
of using “mineral wool, asbestos, hair, or 
the like” as a filtering medium. He 
obtained a patent. This was not entirely 
satisfactory, however, and he kept working 
away at the problem until he hit upon steel 
wool* By passing the fumes from the 
oven through a flue having a filter mat of 
steel wo^, he found that the soot and grease 


Of Interest to Farmers 

Cultivator — Of the sulky type, especially 
adapted for cultivating corn, will efficiently 
destroy weeda, and will not become clogged 
when the soil is wet. Patent 1683008. R. 
Aarvig, c/o John H. Bruninga, 1706 Railway 
Exchange Bldg., St. I.<oui8, Mo. 

Automatic Poultry Feeder— In which a 
supply of feed is released and distributed at 
any predetermined hour, the release being ac- 
companied by an alarm to arouse the poultry, 
and illuminatiiig means. Patent 1684334. 
R. F. Toope, Box 959, New Haven, Conn. 

Honey Rick — F'or use in bee-hive supers, in 
which honey deposited by the bees automatically 
drains into a container, which may be readily 
drained and replaced in the super. Patent 
1685021. S. G. Broyles, Battle Mountain, 
Nevada. 


Of General Interest 

Compact-Platb-Folding Ring— For holding 
a compact and its supporting plate in a vanity 
case, the ring holder interloc-king with the case, 
yet j>ermitting easy removal. Patent 1 683552. 
W. G. Kendall, 118 Market St^ Newark, N. .1. 

ScRUHBiNG Mop — Which may be subje<*it‘(J 
to heavy wear, the yarn of which will auto- 
matically spread and rapidly dry, when the mop 
is inverted after use.' Patent 1683549. E. P. 
Jones, 228 E. Washington St., Pulaski, Tenn. 

Reclining Couch — In which the head section 
may be manually moved to the desired angle 
and securely held in adjustment, the devices is 
also applicable to a chair back. Patent 1683513. 
T. Wolf, 251 Central Ave., Union City, N. J. 

Weather Strip — Including a base and a 
flexible element adapted to be applied to a door 
jamb or sill, to engage the side edge, or bottom 
surface of the door. Patent 1683564. A. Miller, 
70 Greenwood Ave., East Orange, N. J. 

Rope Clip — Including U-bolt clamps for 
bending or cramping rope, for rope end loops 
and splices, the IJ-bolt clamps having upstand- 
ing centrally there between a spreading stud. 
Patent 1683512. H. Wisbauer, c/o Penn Alto 
Hotel, Altoona, Penn. 

Hair Waving Outfit — A structure capable 
of winding the hair from a point close to the 
scalp, after the moistening pud and heating 
element have been placed in position. Patent 
1683531. G. Decker, c/o The Realistic Perman- 
ent Waving Mfg. Co., Cleveland, Ohio. 

Cite Rack or the LiKE -Primarily intended 
for supporting billiard cues but may be applied 
to gun racks, whip racks or other holding de- 
vices for supporting elongated articles in vertical 
position. Patent 1683533. T. Drost, c/o 
Wagner & Adler Co., 44 E. 14th St., New York, 
N. Y. 

Lamp-Shade Frame— O f dual character, 
which will be useful optionally, in conjunction 
with either a drop lamp bulb or an upright lamp 
bulb. Patent 1683585. A. Lustig, c/o Idealistic 
Electric Lamp Shade Co., 34 E. 29th St., New 
York, N. Y. 

Vanity Case — Having a lid which is hingedly 
connected with a holding ring through a pontle 
structure integral with the ring, or independent 
thereof. Paient 1683551, W. G. Kendall, 118 
Market St., Newark, N. J. 

Window Curtain FirriNo— Which will pre- 
vent dust accumulating on shade rollers, and 
provide a supporting means for the shade, and 
dust portector, so that either may be readily 
removed. Patent 1683568. V. H. Moody and 
C. W. Kempton, 19 Fairview Ave., Gloustor, 
Ohio. 

Sound-Absorbino Surface and Process op 
Producing Same — Which includes porous 
granular particles, and a gypsum base, that will 
prevent close packing and produce voids, for 
use on ceilings, walls and the like. Patent 


not only were caught but were consumed 
by slow combustion and that the steel 
wool would not become fouled over a long 
period of use. He obtained another patent. 

Between those two patents, however, 
another man, Foil, had obtained a patent, 
disclosing steel .wool with a layer of 
asbestos to filter the fumes from a gas oven. 
Foil's patent was a plain anticipation 
of Koehler’s second patent. The Koehler 
patent came into the possession of Akme 
Flue, Inc. The Aluminate Flexible Flue 
Cap Company, relying upon the Foil 
patent, began making and selling a similar 
flue. The former company sued the latter 
for infringement of Koehler's second patent. 
The District Court for the Eastern District 
of New York denied an injunction, holding 
that the patent was invalid, being antici- 
pated by the Foil patent. The Circuit 
Court of Appeals, however, reversed the 
decision, Judge Swan saying: 

“Koehler must rely upon his proof of 
discovery before March 13, 1922, the date 
of Foil’s application His testimony is 
that as the result of experiments with steel 
wool and asbestos filter mats, he learned 
by May, 1921, that the steel wool alone 
consumed the greases and was superior 
to steel wool and asbestos in contact. He 
sold his first patent, which discloses an 
asbestos filter, to Tyson and Frame in 
June, 1921, and then advised them to use 
the steel wool mat. There is ample cor- 
roborative oral testimony as to his use of 
steel wool in flues made in the spring of 
1921. 

“We are satisfied that upon this record 
the patent in suit is not shown to have 
been anticipated and should be held valid. 
The substitution of a known material haf 
frequently been held to constitute in- 
vention.” 

Figs and Nujol 

W HEN the California Peach and Fig 
Growers Association of Fresno, Cali- 
fornia, sought to register the term “Nujol” 
as a trademark for dried figs, and the Stan- 
dard Oil Company, of Bayonne, New 
Jersey, opposed the application as a viola- 
tion of their prior use and registration of 
the term “Nujol” as a mineral oil, the 
P^xaminer of Interferences promptly dis- 
missed the opposition. 

Now at first glance, dried fruits and 
mineral oils have no more in common than 
have coffee and salad, over which the 
“Maxwell House” trademark controversy 
was waged. First Commissioner Kinnan 
thought differently, however. In over- 
ruling the Examiner, he held: 

“It is apparent at once that the applicant 
has adopted the identical trademark 
alleged to have been adopted and used by 
the opposer continuously since a date long 
prior to the entrance of the applicant into 
the field, and the latter has used the mark 
upon one well-known kind of a laxative, 
while the opposer has used it upon another 
well-known kind. Both substances, the 
mineral oil and the figs, being used for the 
same purpose, this case is not so clear that 
the motion to dismiss should be granted. 

“Furthermore, the allegation in the 
notice that the applicant uses the trade- 
mark upon figs treated with “Nujol” brings 
the goods substantially within the class to 
which the opposer applies its mark. Min- 
eral oil as a laxative and figs treated with 
mineral oil as a laxative constitute goods 
wbicib would appear to possess the same 
descriptive properties.” 
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1682986. L. B. Rymarczick, Los Angoles, 
Calif. 

Cream Separator — By means of which cream 
may be taken from milk in an ordinary milk 
bottle without touching the hands of the 
operator. Patent 1683882. J. A. Frisk, 8839 
Roscoe St., Chicago, 111. ^ 

Indicator or Prompter for Household or 
Other Purposes — To be used os a reminder for 
the purchase of household articles, or other 
indicia, disclosing at a glance the matter to be 
called attention to. Patent 1684346. J. De- 
Bracht, c/o Juniata Crossing Hotel, Everett, 
Pa. 

Display Stand— Formed of a standard and 
wire arms projecting laterally for supporting 
articles, the lower end of the arms having lugs for 
engaging the standard. Patent 1684340. R. 0. 
Berke, c/o W. C. Nevin Candy Co., Box 566, 
Denver, Colo. 

Bath-Curtain Support — For adjustably 
supporting a curtain over a bath tub, in position 
to surround the user, the device may be folded 
to occupy little space when not in use. Patent 
1684284. H. Madison, 2017 So. 11th St., 
Council Bluffs, Iowa. 

Stair Covering Apparatus — Adapted to 
fit against the treads of the stairway and sup- 
port independent floor covering sections, stairs 
can be easily covered or re-covered without 
skilled labor. Patent 1684328. C. M. Molinelli, 
216 Beach 103 St., Rockaway Beach, L. I., 
N. Y. 

Measuring and Dispensing Device ~ 
Adapted for use in connection with a receptacle 
containing sugar, or the like, permitting tho 
user to dispense a teaspoonful, or any measure, 
as desired. F^atent 1684313. R. V. Graham, 
Hill View and Aquaduct Ave., Yonkers, N. Y, 

Holder — Comprising a pair of spring actuated 
clamping members and a pivotal connection, 
is quickly attachable and detachable, for ad- 
justably holding flashlights, or other articles. 
Patent 1684347. A. S. Dobbs, 26 Redmond St., 
New Brunswick, N. J. 

Condiment Set — Inseparable, ornamental and 
insures positive results. For dispensing con- 
diments, singly or simultaneously, F^atent 
1684623. Charles Hartwig, Hastings-on-Hud- 
Bon, New York. 

Building Construction — A device by means 
of which suspension bars or rods for metal 
lath, or similar ceiling material, used in con- 
crete ceilings, may be quickly applied. Patent 
1684605. E. F. Tecemer, 2441 Sunnyside Ave., 
Chicago, 111. 

Spacer — Which may be formed from a single 
piece of wire of any desired length, for fastening 
together at right angles, reinforcing elements in 
concrete construction. Patent 1684061. F. W. 
Anderson, 413 Lynn St., Seattle, Wash. 

Magazine Buffer — Of the reservoir type, 
designed to contain a substance to be applied and 
subsequently worked over a surface to polish 
or give a desired finish thereto. Patent 1685333, 
H. MacDougall and W. G. Kendall, 86 Oakland 
P.O., Maplewood, N. J. 

Dispensing Applicator — For use in connec- 
tion with hair tonics or the like, equipped with 
means for controlling the discharge and a series 
of massaging bits for applying the liquid. Patent 
1685727. R. Stewart, 10914 108th St., Ozone 
Park, L. I., N. Y. 

Hardware and Tools 

Rotary Drill Bit — Which is self sharpening, 
the cutters being hardened on the surface, so 
that as the softer material wears away it leaves 
a cutting edge constantly sharp. Patent 
1683502. H. R. Tunnell, 2745 Edward St., 
Butte, Mont. 

Weatherproof-Concealed Hinge and Jamb 
Construction — For closures, such as casement 
windows and doors, which will be protected 
from the elements of weather, and exclude 
dust and dirt from the moving parts. Patent 


1684823. J. Kubelka, 6217 Vinoeat 

Ridgewood, L. L, N. Y. 

Weatherproof Hinge — Enclosed in such a 
manner as to conceal and protect it from the 
effects of the elements and to prevent the ele- 
ments passing the joint formed. Patent 
1686002. V. J, Matranga, 852 Elizabeth Ave., 
Elizabeth, N. J. 

Jack — Including a plurality of telescopically 
associated tubular sections, with means for 
introducing fluid under pressure for distending 
the jack, and means for collapsing the sections 
into nested relation. Patent 1685697. C. F. 
Guerin, c/o N. M. Guinsburg, 1 Liberty St., 
New York. N. Y. 

Clamps — Which can be applied to or removed 
from the tubular sections of derrick legs, re- 
quiring relatively little time or labor in erecting 
or dismantling a derrick. Patent 1685696. G. 
Frank, Box 983, Wichita Falls, Texas. 


Heating and Lighting 

Interchangeable Sign Element — Includ- 
ing a bulb and interengageable means, whereby 
the type of plugs desired for flood lighting, or 
penetrating illumination is facilitated, the de- 
vice particularly applicable to signs. Patent 
1683570. L. N. Moss, Cedarhurst, L. I., N. Y. 

Gas-Heated Steam Radiator — By means of 
which substantially all the heat is radiated up- 
wardly and outwardly, without danger of over- 
heating the floor, or wall behind the radiator. 
Patent 1684371. J. F. Firth, 1169 Washington 
Ave., Bronx, N. Y. 

Machines and Mechanical Devices 

Pulley Attachment - For the carrying shaft 
of a grain thrasher, whereby the effective 
diameter will be increased, and the thrasher will 
be adapted for use as a pea or bean huller. 
Patent 1688662. C. Mackert, St. Anthony, 
Idaho. 

Filling Mechanism— Which can be applied 
to a machine for filling a plurality of bottles, 
and has means for releasing any desired amount 
of air pressure from each bottle during the filling. 
Patent 1683677. J. Kantor, O. W. Fick and W. 
J. Traxel, c/o J. H. Pratt Liquid Carbonic Co., 
8100 So. Kedzie Ave., Chicago, lU. 

Window-Operating ME<niANi8M — By which 
sliding sashes can be manually operated to open 
and intermediate positions, and automatically 
locked either in closed or open position. Patent 
1688914. F. J. Pfiffer, 1778 Evans Ave., 
Ventura, Calif. 

Grain-Bin Peed — For application to a grain 
elevator of the usual tyi)e, to regulate the feed 
of grain from the dumping pit into the **leg” or 
upright casing. Patent 1684338. O. F. Aplin, 
Culbertson, Mont. 

Instrument for Surveying Bore Holes — 
By which the direction of the hole and its 
inclination with respect to the horizontal may 
be determined in a manner to enable the survey 
to be accurately computed. Patent 1684337. 
L. B. Wright, A. B. Yates and A. M. Lease, c/o 
Lawrence B. Wright, Lead, So. Dak. 

Road-Building Machine — Adapted to re- 
move a predetermined depth of a road for pro- 
ducing a fine grading or planing of the roadbed 
preliminary to its treatment with a surface 
coating. Patent 1686687. H. F. Thompson, 
Stratford, N. Y. 

Machine FOR Paper-Making PROOEasBs— 
Comprising a casing and a rotor which may be 
readily converted to be utilized as a knotter, 
silver screen, screen, pulp washer, thickener, 
filter, and save-all. Patent 1G85736. H. D. 
Wells, Grant Ave., Glens FaUs, N. Y. 

Brick Ice-Cream Cutter— Which is ad- 
justable to cut ice cream into any desired num- 
ber of sections, the support acting as a receiving 
member for the removal of the ice cream. 
Patent 1685700. C. A. Kulentcgmpff, 123 
White St., New York, N. Y. 


Onwnltap'ilj^' 


Prime Movers tuid Their AcccAiorie* 

Engine Exhaust-— ^Which operates to effect 
a thorough and instant removal of the burned 
gases, in such manner as to make the exhaust 
less objectionable. Patent 1665006. G, W. 
Schultz, Mertztown, Pa. 

Muffi.br — Adapted to break up the exhaust 
gases into fine streams, thus cooling and causing 
a uniform flow, and less noise when the gases 
are expelled. Patent 1686302. H. fi. T^ler, 
2818 N. Fairfield Ave., Chicago, III. 

Pertaining to Recreation 

Aquatic Amusement Device— Provided with 
buoyant elements for supporting an operator 
in the water, with means whereby he may propell 
and steer himself. Patent 1683058. H.Ubeito, 
2464 4th Ave., Astoria, L. I., N. Y. 

Golf Bunders — Tlirough which a player 
may properly observe the ball and a limited 
area around it, when driving, but may have such 
vision 06 is desired after the drive. Patent 
1683605. N. S. Walker, 71 Broadway, New 
York, N. Y. 

Ski Handle — A substantially arc-cdiaped 
handle which will provide moans whereby the 
same may be conveniently grasped by either a 
tall or short person. Patent 1684826. A. E. 
Martinson, 85 Poplar Ave., Silver Beach 
Garden, Bronx, N. Y. 

Pertaining to Vehicles 

Tank Gauge — Adapted to be applied to a 
gasoline tank for accurately indicating at a 
distance from the tank the quantity of liquid 
therein at any given time. Patent 1683567. C. 
F. Kokemiller, R. No. 1, Box 861, Story City, 
Iowa. 

Method of Damping OsaLLAnoNs fob use 
With Suspension Leap Springs and thb^ 
Like — Which consists in creating between tho 
leaves an elastic friction of an intensity which 
may be regulated to oppose oscillations, and thus 
obtain a very smooth siuipension. Patent 
1683522. F. L. Broussouse, c/o Office Pickard, 
97 Rue St. Lazare, Paris, France. 

Combined Locking Device and SEAi^By 
which the usual couplings for connecting a 
speedometer head and a driving element can be 
securely locked and sealed against tampering* 
Patent 1683932. A. D. Summers, 332 Witmer 
St., I>os Angeles, Calif. 

Tire-Prbsburb Indicator — Which will visi- 
bly indicate by different signals to the driver of 
a vehicle, while the car is in motion, whether the 
tires are properly inflated. Patent 1688348. J. 
H. Gartner, 150 Sequoia Drive, San Anaelmo, 
CaU 

Safety Bumper— In which the members 
which actually contact with a person struck 
are made of flexible material, quickly giving and 
thus reducing the shock. Patent 1688233. H. 
M. Bowman, 184 Bryant St., Mountain View, 
Calif. 

Dbvige for Inspecting Tires— A supporting 
device for facilitating the handling of tires and 
outer casings, when it is desired to inspect the 
exterior or interior surfaces for punctures or 
imperfections. Patent 1685038. M. Teich, lOS 
North Division St., Peekskill, N. Y. 

Attachment of Motor-Vehicle Road 
Springs — Applicable to springs whlob are 
hingedly attached, the bearing surfaces being 
formed somewhat flattened in Vnihaped 
section, whereby sidewise moVeiuant au4 taCtle 
are prevented. Patent 1685005. D. ttobeit-* 
son, c/o Collison & Co., 488 CoUm Bt. 
Melbourne, Australia* 

High-Bpbbd Transportation 
vehicle having the advantages of an aespf^E* 
and an electric car, operated safely upon 
tracks, thus avoiding the anxiety caused PfiA 
flight. Patent 1685085. W. % EobesiSUIS,Hf# 

Wkihington^BV» 
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A 


ACOUSTICS 


New Language« from Old ... *310 

Soprano, Radio, ITnpopular? *334 


AGRICULTURE 

Canadian Northwest Development. . . *512 

Date Growing in the United States *138 

Dirt Farming, Economics of r *244 

Farming Under Paper *122 

I.onghorns Passing 399 

Marshes, Valuable 205 

Mint Farming . . *326 


ANTHROPOLOGY AND ETHNOLOGY 


Bearded Indians, My.sterious 
Blacks of Western Australia 
Glacial Age Man in New Mexico 
(Uant Prehistoric Monsters of Asia 
How Man Became Erect 
Kubu Fotestmen of Sumatra 
Magic Wood 

Malay People of Sumatra. 

Man'.s First Mechanical Achievement 
Orang Lahut 

Pudilings of Earth's History 
Patriarchal Ages Were Ages of Tribes 
Petrified Trees 

Population, Menace of Increasing 
S<*wing Machines in the Everglades 
lei»ce Monument 


*.50 

*201 

*38 

♦494 

56,1 

*312 

*207 

*393 


*26 

*393 

*506 

87 

*529 

*338 

* 11 ! 

*303 


ARCHEOLOGY 


Concrete Work, Roman . . *400 

Extinct Animals of California *225 

Fossil Bird . .... 88 

Ireland Inhabited by Stone Age Man? *436 

Mimbrenos of New Mexico *132 

Neanderthal Man Not Our Ancestor *112 

Palestine and Transjordama *330 

Roman Window Panes 465 

Wheels, Oldest Known *206 

X-Rays of Mummies . *325 


ARCTIC AND ANTARCTIC 

Amundsen, Is He Dead? ... 398 

Byrd Exfiedition *433 

Byrd’s Antarctic Route *217 

Exploration , 398 


ASTRONOMY 


Asteroid Hunting *416 

Backyard Astionomer 

*74. *172, *270, *366. *460, *5,54 
Ball, Astronomical *22 

Calculating Orbits of Planets *502 

Heavens by Months. 

*84. *176. *278, *370 *466, *562 
Jupiter, Animating *212 

Mars. Can Wc Go To? *140 

Mars Rocket . . *142 

Mercury ... *104 

Moon and Terrestrial Day *300 

Natural Philosophy, Three CenturipM of *144 

Perkins Observatory *110 

Solar Research, Problems of *24 

Starlight, What Becomes of *120 

Sun Dials and Sun Dialing *150 

Time of the Nation *206 

World Astronomeis Meet *308 


Tik* ChaliiB, Emergency 

’»59 

Tires, Rubber or Zinc? 

183 

Towing Attachment 

*155 

Tractor for Car Shunting 

*302 

Tractor Record 

*1 10 

Tractors for All PuriHises 

*511 

Traffic Regulations 

*46 

Tiailer, Six-Whe<-1 

*65 

Trolley-Tower Truck, Hydiaulic . 

. . *66 


AVIATION 


Accident, CauRCs . . 

. . . 546 

Aerial Signposts 

398 

Air Cruise, Tourist 

. .. . *U>0 

Aerial Advertising, 

556 

Aerology for the Airport 

♦548 

Airplane Radio 

109 

All port Importance 

. . . 14 

Airports, Modern 

*468 

Air Terminals 

*160 

Altitude Flights 

*546 

Aluminum Alloys, Welding Strong 

69 

Aviation Fields Necessary 

204 

Bellanca Sesqiiiplane 

*258 

Bennett, Floyd 

14 

Byrd's Antarctic Route 

*217 

Catapulting from Liner. . 

Chock^ Collapsible 

*450 

*162 

Checking Wind Tunnel ReadingM 

*497 

Cradle of Flight 

*231 

Curtiss Chieftain Engine 

*276 

Curtiss Robin Airplane 

*354 

Developing Motion Pictuie.8 in Air 

*448 

Earhart, Amelia 

*258 

Flight Without Powei 

*160 

Gliders 

*160, 390 

Gilder. Popularizing 

*354 

(ruidiiig the Air Traveler 

*467 

(fiant ^aplanes 

450 

Goodyear “Puritan” 

*548 

Hangars. Airship 

*68 

Helium (las 

*454 

Ice On the Wings 

80 

Intel collegiate Flying Contests 

*354 

Inventions for Safety . 

557 

Italia 

204 

June Bug 

*233 

Keystone “Pirate” 

*68 

Law of Aviation 

162 

Lawrance Receives Medal 

*111 

Lightning and An planes 

301 

Lindbeigh Beacon 

*177 

Movies for Air Passengers 

*110 

New Type of Silencer 

*547 

Our New Dirigibles 

541 

Panama Canal from Air 

*303 

Parachutes for Entire Plane 

*448 

Parcels, Picking Up 

. 277, *450 

Passenger Plane, Powerful 

*69 

Picking Up Mail 

♦450 

Popularizing Science of Flight 

557 

Railroads and Aviation 

108 

Reindeer Herding by Airplane. 

86 

Rocket Airplane 

. . *260 

Roma 

♦259 

Rubber Hydro Landing Gear 

*547 

Runways loi Airports 

547 

Safety Congress 

546 

Seaplanes vs. Landplanes 

495 

Shortening Tukc-ott 

80 

.Stunting with Old Plane 

*497 

Submarine Aircraft Carrier 

*162 

Test Bed 

162 

Weather Man Outreuches Airplane 

*41 

Wheels and Brakes 

♦259 

Wilkins, Capt. G. H 

*8 

World's Smallest Airship 

*547 

Youth Hankers to Fly ... 

*304 


B 


BOTANY 

Bluddcjuoit . . - *408 

Brace and Bit Plant *426 

Cabbage Plant, Six-lieaded 444 

BRIDGES 

Bridges Superior to Tunnels . 1.5 

CaiHson Slipped *248 

England's Largest Span *30^ 

Hudson River Pier . , *23 


BUILDING CONSTRUCTION 


Art Replaces Ugliness . . 

. . *228 

Barrow, Track Laying 

*58 

Cattle Hair Utilization . . , 

*540 

Cave Dwelling .... 

. *ito 

Pineapple Water Tank 

*564 

Philadelphia's New Museum 

*228 

Skyscraper Endurance 

... 563 

Tornado Resistant Buildings 

*65 

Wall Insulation, Mbrous . . . . 

. . . *537 

C 


CHEMISTRY 



Atom, What Is An 

*9 

Atoms, Wave . . 

*406 

Bootblack Stains, Removal of 

70 

('arbon Black 

279 

( arhonyl Radicle 

S59 

Caibon Monoxide in Air 

. . *166 

('ollapsible Tubes, Corrosion of. . . . 

470 

Color Analyzing . . 

262 

Corrosion from the Hands . , 

175 

Faded Colois, Chemistry of 
hiu“<. Quenching by Catalysis 

Helium Production 

*262 

♦67 

164, *4.54 

Hides, Unhairin^ of 

*34 

Inventive Chemist 

*22 

Lac(|uer, Odoile«s 

*71 

Microscope in Chemical Analysis 

82 

Opportunities in . 

72 

Paint, Test of 

164 

Radium Laboratory 

*166 

Rubber-Cellulose for Coated Fabrics 

545 

Rubber Paint 

164 

Straw, IHilization of 

472 

Sulfuric Acid Catalyst . . . 

173 

Sulfur Recovery 

473 

Synthetic Oil 

454 

Trirhlorelhylcne 

. . 470 

Water Preferred 

CIVIL ENGINEERING 

See KN(.INKKKINC.. 

174 

COMMERCIAL PROPERTY NEWS 

*91, *187, *284, *378, 

*476. *569 


D 


DAMS 

Horse Mesa *207 

Mokclumne Project — Lafayette . . *532 


DOGS 


ATOM. See physics. 


BIOGRAPHY AND PORTRAITS 


AUTOMOBILES 


Air Pump, Motor-driven *252 

Altimeter, Automobile . *58 

Crash Mask *302 

Fire Hose Gage ^*59 

Frames. Automatic Production *344 

Gas Storage, High Pressure *364 

Jack and Stabiliser . . *442 

Jumpina Automobile *206 

Lincoln Highway Posts *350 

Lunch Wagon, Modernised *131 

Motor Goggles, Shad^ 

Motor Sleeping Coach *341 

Racing, Reckless ^15 

rain ior Trucks J5Z 

Stoppinf Radiator Leaks }69 

tli^y of Steering Machines *516 


Berry, E. W . 

BruHh, C. F 
Davies, D.C 
Hartshorn, S 
KaraiietofT, Prof. V 
Monroe, < . E 
Negre and Boquet, Drn 
Porter. R W 

Schwab, Charles M 

Sperry, Elmer .... 
Siernberg, C. H 
Walker, J. Bernard . . 

Wilkins, Capt. G. H . 


BOATS 

New Speedboat Record. . . .. 
Mortgagee and Admiralty Liens 


World of the 


*297 


*7 

*295 

301 

*134 

*391 

*280 

♦206 

*270 

*487 

*103 

*199 

495 


♦8 


£ 


EDUCATION 

Drafting Aids 
Efficiency's Goal 
Phonograph Audiometer 
Railroad Cai School 
Specialization . . 

Working at College 


ELE.CTRICITY 


*235 

301 

*400 

*401 

108 

88 


Aluminum, Electro plating on 
Cable Splicer 

Chicago Power Visual Key 
Chromium Plating , . 

*496 Connector Socket 

570 Dialing Device, Automatic . . 


. 362,471 
♦349 
. . 543 

*148. 373.^44 
. . . . *154 

... . *IU 
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Ele<itrlc Shovel *111 

Electrically Propelled Ship '♦'397 

Etectro>Magxiet, l^u^gest *302 

Finger Lamp . *^43 

FladiHght, BaiteryleM *135 

FlaehH:!{ht, Casrleas *537 

Lightning an 1 Airplanes 301 

Lightning ElectrocutcH Tree 444 

Lightning Writes Record *351 

Magnet on Automobile 405 

MagneUc Field. *236 

Manless Power Station ^542 

Miner's Lamp *272 

Motor, Duil-Proof *156 

Motor, Miniature , ••• *159 

Non-Magn^c Ship “Carnegie** .... *240 

Rubber Plug Connection . . f *58 

Shock, Electric, Danger from 219 

Switching Engine, Electric . *401 

Tall Buildings Protect from Lightning 64 

Turbo-Generator Unit . *400 

Welding Process ... 69. *70. *254, *446 

Wind Motor Generates Electricity *156 


GENETICS. 

Birthmaiks, Simitar in Five Generations . . 156 

Genius Through Mother 525 

Colts by Mare Mules. *22. 542 


GEOLOGY 


Earthquake Measuring 
Geyser. Classroom 
Hills. How Old Are They 
Meteor Crater, Miniature 
Meteorite, Great Siberian . 
Peaks. Snow-Clad 
Petrified Trees . 


♦207 

3*2 

*31 

•45 

*42 

♦342 

*529 


GLASS 


Aminoplastics 181 

Roman Window, Panes 465 


H 


ENGINEERING. See also drxdgbs, dams. 
TUNNELS, Etc. 


HOUSEHOLD INVENTIONS 


Caisson Slipped 

Combating the “Bends’* 

Compression Machine 

Concrete Curing 

Concrete Reservoir 

Concrete Smoke Stack 

Concrete Surfacing 

Concrete vs. Cross- Ties 

Conowingo Hydroelectric Plant . . . 
Drafting Aids .... 

Fill, Mammoth Dirt 
Gas Tank, Huge. . . 

Mokelumne Project — Lafayette 
River Bank Protection 
Subway, Ixindon’s Post-Office 
Spray Gun, Bitumen 
Torrent, Taming . . 

Trench Digger, Cable Layer and Filler 

Tunnel 

Weld^ Gas Holder . . 

Wire Cloth, World’s Finest 

Wooden Highways for Rivers 


*248 
♦328, *454 
*207 
*362 
*445 
*464 
.... *542 

*54 
. *128 
. *235 

*20 
*401 
•532 
*158 
*62 
*445 
. *214 

*23 
*206 
*254 

. . 66 

♦504 


EVOLUTION 

Neanderthal Man Not Our Ancestor *112 


F 


FIRES 

Quenching Fires by Catalysis *67 

FISH AND FISHERIES 

Barracuda a Dangerous Flfh , . *219 

Big Game Fishing in New Zealand *116 

Fish Stories to Aid Science 273 

Pishes Marked by Tattooing 271 

Food for Fisli *563 

Free Government Fish 85 

Harpoon Gun for Fish *157 

Oyster, Beefsteak *317 

FOODS. See also pish and pisheribs 

Canned Foods, Defects in . 262 

Date Growing in the United States *138 

Food Containers, Protective Coatings 173 

Froren Meat 55cems Fresh 445 

Hypodermic to Season Meat . . 464 

Maple Flavoring ... 15 

Pork, Popularity of ... 274 

Tin Cans . . . 182 

Vinegar, Synthetic. l.acks Vitamins 256 

Vitamins in Clams and Oys ers 319. 452 


FORESTRY 

Forest Products Laboratory *36 

Preseiving Lumber Sources 204 

Raft Making *111 

Squaring and Packaging Lumber *541 

TImbei Splitting Wedge *349 

Wood Preservative 15 Year Test 545 


Apple Corer 

Ash Receivers 

Bog Handler 

Bakelite in the Home 

Beater, Water Power 
Bottle Kit, Baby 
Breakfast Service . 

Broiler, Smokeless. 

Cabinet, Bathroom 

Cake Pan. . . .... 

Can Opener 
Cap Rim Smoother 
Closet Assortment 
('lothes Hanger . . . 

Clothes Hanv.er, Non Slip 

Clothes Rack 

Clothes Sprinkler. ... 

Cork Back Brush 

Dish Washer 
Drain Pump, Hydraulic 
Electric Fan. Table 
Electric Grill, Folding 
Fireplace, Dustless . . . 

Food Chopper . 

Gardener, Indoor 
G.as Range Ixick 
Hatrack 

Heat Tablets . . . . . • 

Ice Cream Freeter and Churn 
Insect Controller 
Iron, C'ibinct for Electric. . . 
Lemon Juice Extractor 
Marcel Waver 

Mirror, Illuminated . . 

Neckwear Presser 

Nursery Combination . 

Nut Cracker 

Paper Soap and Towels .♦ .. 

Parchment, Cookery 

Pea HuUer 

Plant. Plate for . . 

Razor Drier ... 

Salt and Popper Shaker 

Scissors Sharpener 

Serving Scoop 

Shade Roller, Story of 

Shaker, Iceless 

Telephone Desk . . 

Wall Paper Remover ... 
Washed Air System . , . ... 
Wax Electiic Candle . . 
Wot>d Carrier 
Wooden Candles 
Wringer, Detachable 


*25 1 

♦153, *443 
. *441 

♦179 
^251 
*440 
. . *443 

*440 
*536 
*347 
*153 
*57 
•251 
*347 
. *536 
*346 
*347 
*347 
*57 
*440 
•347 
. *441 
*536 
*153 
*441 
*347 
*251 
.... *537 
. *346 

. . . ^S$6 

. . *536 

•441 
*348 
. . *57 

*252 
*57 
♦441 
*441 
.... *440 
•153 
*347 
*153 
*346 
*251 
*536 
*134 
*440 
*440 
*442 
*155 
*57 
*253 
*1«>3 
*57 


HYDRO ELECTRIC INSTALLATION 


Conowingo Development *128 

Horse Mesa Dam . *207 

Power House on Stilts . . *352 

Wooilen Highways for Rivers *504 


L 


LIGHT 


MECHANICAL ENGINBERINC^ 


Belt, Biggest 

Burning Steel to Form Machine Parts . ^ 

Elevator Service in Smoke Stacks 

Locating Machinery Knocks 

Oil Separation 

Scales Do Jobs 

Wheels 


Hiis 

.... *178 
.... 178 

...» *119 
•412 *526. 


MECHANICS 

Theory of Steering Machines *412, *526 

MEDICAL CENTER. NEW YORK *438 


MEDICINE 


Anger . . 

** Bends,” Combating 

Blindness 

Blood Pressure, Centenary of 

Botulism 

Body Metabolism All Ages 

Bullet Removed by Magnet ........ 

Copper in Nutrition 

Diabetes Tank . . 

Electric Shock, Danger from 

Eruptions, Creeping 

Executive Health 

Eye Injuries by Air Guns 

FatherhocKl. Determining 

Fum(>8, Produced in Blasting 

GasoKne Skin Irritations 

Genius Through Mother 

Golden- Rod and Hav-Fever 

Health Hazard in Chromium Plating. 

Hospital, Huge 

Martys of , . 

Metals in Food 

Millions in Cold in Mouths 

Mongolian Idiocy 

Multiple Fingers 

Noise 

Oldest Surgical Treatise 

Occupational Therapy 

Oxygen to Fight Pneumonia 

Ozone to Purify W’ater 

Ptomaine Poisoning 

Radium Necrosis 

Reducing Creams 

Rejuvenation 

Seasickne^^s, Tieatment for 

Shirt, Dirty 

Siamese Twins 

Sitting or Standing 

Splint for Fingers 


14, 


Splint for Thumb 

Street Gases. 

Sun Bath .^uit 

Tin Can Washing 

Tobacco, Denicotinlzed 

Ventilation of Schools 

Vitamin U, Deficiency In Infants 

Window for Tranem»Mng Ultra-Violet Rays. 

Women’s Wear and Health 

Worms in Body 

X-Ray of Mummies 


452 

*328 

20S 

318 
219 

88 

•49 

218 

*22 

219 

*126 

524 

319 

318 
544 

525 
525 
473 

544 
438 
126 
127 
454 
425 

*424 

*508 

*489 

*524 

70 

545 
127 
108 

319 
108 

49 

319 

87 

*402 

*218 

*319 

109 

*349 

425 

424 

218 

424 

318 

127 

*425 

♦325 


METALLURGY 

Aluminum Alloys, Welding Strong 69 

Aluminum Plating 362, 471 

Bronze-Welding Cast Iron *256 

Cadmium, New Uses for 446 

Chromium Plating *148, 373, 544 

Cotton Seed Hulls, Use for 373 

Metal Transport Car *257 

Radium Rays Test for Flaws *254 

Steel, Stainless 70 

Steel. Transparent *463 

Wire Cloth. World’s Finest 66 

METEOROLOGY 

North Light Is Blue 65 

Rain, Dust Induces 452 

Tornado Resistant Buildings . . *65 

Wind Indicator *443 

Weather Man Outreaches Airplane *41 

Weather Sutlons, Net of 2M 


FUELS 

California’* First Oil Well 
Coal and the Future 
Color Enters the ('oal Pile . . . 
Firing Furnaces to Reduce Smoke 
Furnace Control 

Gas Storage, High Pressure 

Oil Reservoir, largest P.anroad. . . 

Propane and Butane 

Research on Gas Fuel 


*60 

301 

271 

365 

*371 

*364 

*66 

471 

*544 


FURS 

Muskrats to Order *28 


O 

GARDENING 

Fertilizer 

Indoor Gardener 

Lawn Rake 

Scythe 


•349 

*441 

*442 

•252 


Colorimeter . . 
Daylight Lamp 
Measuring Light . 


LOCOMOTIVES 


*303 

*537 

♦302 


MINING 

Electric Shovel *111 

Miner’s Lamp, Two Filament *272 

Single Shot Bla.ster *442 


Front Cab on *350 

Pulverized Fuel *254 

M 


MARINE ENGINEERING 


Electrically- Propelled Ship 

Launching Helf * Ship 


Towing Tests 


MATHEMATICS^ . 


Triangles, Solviftg. MoetiaiticaUF. , . , , 



MISCELLANEOUS 


Barrow, Track Laying 

Billboards, No 

Camel Fumigstlon 

...... *58 

205 

*400 

Cigarette Vender 

Curb Mail Box 

Hotel, Largest 

]*23 

*111 

W4 


.1, *58 

Massaging Marine , 

Ozone Increases Cotton Strength .... 
Pipe Cleaner 

...... *348 

pipe Set 

Reknitting 

San Fran^sco^s Meniorial. , ^ 

Toys 

Washing Machines In Industry, i.. . . 
Waste. ^P 
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^ “Gules, a cross lozengy between 4 roses 

Of. A pelican in her piety “ 

So, in the language of Ancient Heraldry is described 
the Coat of Arms and Crest of the old English Packard 
family, first transplanted to the new world by Samuel 
of that name in the year 1638 via the good ship Diligent 
from Windham, 

It was to be 290 years before that device was shown 
and known to fame in America - ailopted with pride 
and as a mark of respect to James Ward Packard, and 
his brother and co-worker William, by the great com- 
pany which they founded and lived to sec win world 
leadership in the manufacture of fine cars. 


For it was not in the Packard code to adopt a crest 
without meaning or significance, and the Packards were 
not the men to press their personalities or family in 
the public eye. So for thirty years the characteristic 
Packard radiator has neither borne nor needed a dis- 
tinguishing symbol. 

But now with the passing of Ward and William Packard, 
they who built largely with their own hands the first 
Packard car, the Packard Company has appropriately 
adopted that honorable family's Coat of Arms, 

The Packard Arms will continue to stand for quality, 
taste and integrity — an everpresent pledge that the ideals 
established will always be faithfully upheld. 
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